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MESSAGE

Bangladesh has made tremendous progress in the fight against Vaccine Preventable
Diseases (VPDs) over the last decades. The country has been certified as polio free by the
World Health Organization. The number of deaths due to other VPDs has also notably
reduced to one digit, even zero. Such remarkable success shows that the country is on
track as it envisages to protect all eligible beneficiaries from VPDs.

Attaining zero cases of VPDs or public health elimination, and zero deaths due to VPDs will
take efforts beyond business-as-usual, and surveillance is plvotal for it. This manual
underlines the strategies and guidelines regarding VPDs surveillance,

Robust surveillance and M&E will continue to be emphasized as one of the core
interventions in Expanded Programme on Immunization (EPI). Use of surveillance data is
the key to the program and all levels especially the local level, will need to be responsive
to VPDs data. A strong survelllance system may determine which areas or population
groups are most affected by VPDs and determines whether the programme is performing
as expectad or not.

There Is substantial investment in vaccinating eligible population, in collecting VPD data;
but without a commensurate investment in analyzing the data for planning and action- it
is unlikely to yield significant returns. This manual will guide the programme in doing it
efficientiy.

| congratulate the Expanded Programme on Immunization for updating the surveillance
manual together with various stakeholders, partners, nationzl and international experts.
| would like to take this opportunity to applaud the World Health Organization,
Bangladesh for their overall technical assistance in updating and publishing the 4th
edition of the manual. Finally, | convey my heartielt thanks to all who are engaged In
providing immunization services including surveillance to save the life of thousands of
children from vaccine preventahle diseases.

d\L;p,
Professor Dr. Abul Basher Mohammad Khurshid Alam
Directar General

Directorate General of Health Services
Mohakhali, Dhaka 1212




FOREWORD

Immunization is one of the most cost-effective public health interventions for protecting
individuals and the public. The Expanded Programme on Immunization (EPI) is very
successful in Bangladesh. The Government of Bangladesh envisages to protect all eligible
beneficiaries from WVaccine Preventable Diseases (VPDs). For it, surveillance is
fundamenial to program planning and implementation and is a crucial factor for
accelerating progress.

Surveillance activity in EPI for VPDs started in 1995 with case-based Acute Flaccid Paralysis
(AFP) surveillance for Pelio eradication. After that, some more diseases and lssues have
been incorporated for surveillance including Neonatal Tetanus (NT), Measles, Congenital
Rubella Syndrome (CRS), Acute Encephalitis Syndrome (AES) with the goal to eliminate
and control. Additionally, other VPDs under national EPI| are reported on a weekly basis
from all government health facilities and major private facilities,

The current edition of this surveillance manual is a product of extensive consultations of
documents, inputs from different stakeholders, and reviewed by renowned experts. It
highlights Bangladesh context and focuses some critical activities by indicators.

Effective surveillance is critical specially to determing which areas or population groups
are most affected by VPDs, where vaccination and other relevant services are inadequate,
so that resources can be targeted to the populatons and areas most in need. Data on
changes in VPD incidence and mortality are alse needed to determine whether it is
performing as expected or whether adjusiments in the scale or blend of interventions are
required.

| sincerely hope that managers at all levels and other personnel both in government and
non-government organizations will responsively read this manual and will follow the
guidelines in enhancing EP! and VPD surveillance in the country.

Dr. Mohammed Nizam Uddin
Director and Line Director, MNC&AH
DGHS, Mohakhali, Dhaka 1212



PREFACE

The Expanded Programme on Immunization (EP1) is one of the most successful programmes
in Bangladesh, and surveillance is fundamental te its planning and implementation. Presently,
the programme has been providing vaccine against 10 diseases by reaching the community
through fixed and outreach sites and implementing facility and community-based
surveillance for Vaccine Preventable Diseases (VPDs).

To guide the program in enhancing VPD surveillance, this manual was first developed in 1897
though the country started surveillance activity in EPI for VPDs in 1995 with Acute Flaccid
Paralysis (AFP) surveillance for Polic eradication. This manual is for indicator-based
surveillance with following key contents:

=  Surveillance network

= (ase definition

= (ase investigation, sample collection, storage, and transportation for laboratory
confirmation

= Public health measure for diseases with specific programmatic goal (i.e., eradication,
elimination) '

The manual is designed as a practical guide for health staff to implement surveillance
activities at the central and peripheral levels. The primary target audiences for this manual
are government health staffs and partners involved in the implementation of VPD
surveillance and programmatic monitoring and evaluation (M&E). Moreover, the use of the
manual will help in identifying areas and populations groups most affected by VPDs, setting
up effective interventions and providing information about trend and distribution of VPD
cases and deaths.

Precise epidemiological intelligence drives smart strategic decisions and helps in ensuring
that the interventions are targeted and tallored to specific localities and populatons. |
sincerely hope that the EPI programme will get a good guidance through this manual to
enhance VPD survelllance in the country, ultimately to protect all eligible beneficiaries from
Vaccine Preventable Diseases.

| would like to convey my hearifelt thanks to all who are engaged in providing immunization
services and saving the life of thousands of children from vactine preventable diseases. |
would like to take this opportunity to applaud the World Health Organization, Bangladesh for
their technigal assistance in updating and publishing this edition of the manual.

fs Abdullah Al Murad

Programme Manager

Expanded Programme on Immunizatian (EPI)
MNCEAH, DGHS, Mohakhali, Dhaka 1212
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1. Introduction

1.1 Diszase Surveillance: General Concapt

Disease surveillance may be defined as ongoing collection and analysis of information about
cases of a disease as 3 basis for planning, implementing and evaluating disease prevention and
control activities. The type of information collected by disease surveillance consists of
descriptive epidemiclogic categaries of time (date of symptom onset), place (where infected)
and person (age, sex, vaccination status, mortality ete.).

Disease surveillance may be active or passive. Surveillance is active when a designated official
collects data from individuals or registers, loghoaoks, medical records, etc. Surveillance 15
passive when data are sent from designated individuals ar facilitias.

Disease surveillance may be facility-based or community-based. Facility-based disease
surveillance refers to the collection of data {actively or passively) from fixed sites,
Community-based disease surveillance refers to collection of data from individuals in the
community rather than from fixed facilities.

Disease surveillance data may be aggregate or case based. Aggregate disease surveillance
raports represent sum of number of cases presented by one or more attributes: (place, age
group, vaccination status etc.), Case-based disease surveillance refers to collection and
management of data of individual cases, usually using case investigation form for each case.

12 Objectives of Acute Flaccid Paralysis (AFP) and Vaccine Praventable Diseases (VPDs)
Surveillanes
The objectives of AFP and VPDs surveillance are to:
* Characterize epidemiology and measure burden of vaccine preventable diseases.

=  Detect and investigate outbreak and ske immediate actions for preventing additional
cases ar deaths during outbreaks of any vaccine preventable disease.

= Help public health officials at the upazila, district, municipality, city corporation,
division and national level to develop mare effective strategies to prevent diseasses.

«  Measure the impact of vaccination programme.
« ldentify high risk pepulation and areas,
e |dentify problems in service delivery (e.g, sub-potent vaccine, adverse event).
+  Measure the impact of specific health interventions and determine if a particular
disease prevention strategy is effective (e.g. supplementary vaccination campaigns).
i3 AFFP and VPDs Surveillance System in Bangladesh

Expanded Programme on Immunization (EPI) is assigned for management of AFP and VPDs
surveillance systerm in Bangladesh. Tha diseases under surveillance are Polio.{any age], AFP (<15
years), AES (any age), Neonatal Tetanus (<28 days), Tetanus (any age after neonatal period),
Measles (any age), CRS (Congenital Rubella Syndrome, any infant less than 1 year of age),
Diphtheria (any age], Pertussis (any age] and Tuberculosis {< 5 years).

==
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AFP and VPDs are reported from static health facilities on weekly basis using ‘AFP and EPI
Diseases Weekly Line Listing Form for Hospitals and Upazila Health Complexes’ (Annexure 02).
Designated health facilities send weekly passive reports to Civil Surgeons/Chief Health Officars,
Civil Surgeons and Chief Health Officers of all districts and City Corporations send the
compilation of passive reports to the EPI HQ. If no cases of AFP and VPD are found, then report
indicating “ZERQ" is sent. Currently 792 health facilities are under passive surveillance.

In addition to passive reparting, weakly active surveillance is conducted for AFP, AES, Measles,
MNeonatal Tetanus and CRS in major hospitals. Currently 167 major hospitals are under active
surveillance.

1.3.1 Disease Surveillance Focal Person [DSFFP)

The local health official responsible for disease survejllance activities is called the Disease
Surveillance Focal Person (DSFP). The D5SFP is the Civil Surgeon (CS) for district, Chief Health
officer {CHO) for City Corporation, Upazila Health & Family Planning Officer (UH&FPO) for
Upazila and Municipal Medical Officer (MMO) for Municipality. If MMO post s lying vacant then
UH&FPO of respective Upazila acts as DSFP for that municipality.

The DSFP is responsible for mansging all disease surveillance activities 10 his/her assigned
geographic area. The surveillance activities include:

. Manimring and ensuring weekly passive surveillance for AFP, Measles/Rubella, CRS,
MNeonatal Tetanus, AES, Tetanus after neonatal period, Diphtheria, Pertussis,
Tuberculnsis under 5 years.

*  Monitoring and ensuring weekly active surveillance for AFP, Measles/Rubellz, CRS,
Neonatal Tetanus and AES.

= Ensuring timely investigation of and response to AFP, Measles/Rubella, CRS, NT and AES
cases and suspected outbreaks of Measles or other EPI disease, a3 and when required
and as decided by the programme.

= Ensuring that all data from cases and outbreaks are properly collected, compiled,
analyzed and interpreted for appropriate local action.

» Ensuring that data of passive surveillance, tase investigation and outhreak
investigation are forwarded timely to EPI HQ through proper channel.

1.3.2 Local Surveillance Officer {LS0)

Tae aszist DSFP in carryinig out his/her survaillance respansibilities. DSFP should designate Local
Surveillance Officer (L50) who would be specifically respoansible for implementing surveillance
activities including case investigation, outbreak investigation, outbreak/case rasponse
immunization and report to DSFP.
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Table 1: List of D5FPs and LSDs

Locstion DSFP Lso
District Civil Surgeon Medical Officer-CS (MOCS)
; Health Officer/ Assistant Health '
City Corporation Chuef Health Officer Officers/ Zonal Medical Officer
Upazila UHE&FPD MO-DCf MO-MCH
Municipalities with medical Municipal Medical :

officers Officer Municipal Medical Officer

Other municipalities where Respective

MO-DC/ MO-MCH of UHC
MMO post vacant UH&FPO o

1.3.3 Hospital Surveillance Officer (HS0)

To facilitate and coordinate passive reporting of AFP & VPD cases, carry out investigation and
other surveillance activities in Hospitals, Hospital Surveillance Officer (HSQ) should be
designated by the Director/ Superintendent of the Haspital. HSO is responsible for managing
surveillance system within the hospital and for preparing and submitting ‘AFP and EP| Diseases
Weekly Line Listing Form for Hospitals and Upazila Health Complexes’ (Annexure 02) to DSFP.
For case-based surveillance HS0 is responsible for notification, initiate case investigation, ensure
sample collection, starage and sending of specimen to the designated National Laboratory
{specimens of AFP, suspected Measles, suspected/clinically confirmed CRS case to National Polio
and Measles Laboratory (NPML) and specimens of AES case to Institute of Epidemiology, Disease
Control and Research (IEDCR).

1.34 Surveillance and Immunization Medical Officer (SIMO)

WHO Bangladesh has assigned Surveillance & Immunization Medical Officer (SIMO) and
Divisional Coordinators {(NPO EPI DC) in district and division respectively to work in close
collabaration with GoB counterpart ta support surveillance activities at field level,

Surveillance & Immunization Medical Officers’ (SIMOs) responsibilities:
* Provide technical assistance to local health authorities in coordinating AFP and VPDs
surveillance activities.
* Provide technical assistance to ensure timeliness and completeness of reporting.

® Facilitate investigation and re-investigation (where applicable) of AFP and immeadistely
reportable VPD cases that requires either laboratary confirmation ar community level
response or both activities.

o Provide necessary orientation to relevant personnel to establish/ strengthen
surveillance network.

e Coordinate activities for timely collection and transportation of specimens.
* Provide technical assistance in case/outbreak response activities,
*  Analysis and feedback of surveillance data.

=
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SIMOs are primarily responsible for providing technical support, suparvise and monitor entire
process of surveillance.

1.3.5 Raole of Hospital Physician

All physicians of facilities should immediately notify any suspected AFP, Measles, CRS, NT and
AES cases to HS0 and D5SFP or SIMO. All suspected measles, CRS, NT and AES cases while visiting
the hospitals are to be investigated by attending physicians. HSO should facilitate investigation
and sample collection of AFP, , Measles, CRS and AES cases. All Diphtheria, Pertussis, Tetanus
after neonatal period and Tuberculosis under 5 years to be reported ta H50 by filling up the ‘AFP
& EPI Disease Report Form’ on daily basis.

1.4 Pascive surveillance of AFP and VPD=s at health care facilities

o All cases of AFP and VPDs at the outpatient, emergency and inpatient department within
health care facilities to be identified and notified.

o All AFP, Measles, CRS, AES and Neonatal Tetanus to be identified, notified and
investigated.

o The clinicians (resident physicians, resident medical officers, machine specialist,
pediatricians, neurologists, consultants, medical officers and others) of the health care
facility need to collect infarmation from the patients they attended and fill up the "AFP
& EPi Disease Report Form’ (Annexure 01).

e The ‘AFP & EPI Disease Report Form' is to be submitted to Hospital Surveillance Officer
(H50) at the end of the day.

o The H50 will review the reporting forms to ensure that all reported AFF, Measles, CRS,
NT, AES cases have been notified to D5FP or SIMO and properly investigated. S/he will
prepare and send the "AFP & EPI Disease Weekly Line Listing Form’ to DSFP {Annexure
032).

¢ Completed ‘AFP & EPI Disease Weekly Line Listing Form' to be reached at DSFP level
(Civil Surgeon/Chief Health Officer) of the district or city corporation by Tuesday of
following epidemiologic week including "Zero Report”.

¢ DSFP will compile the data of the line listing form of all the reporting units of his/her
District/City Corporation in the ‘AFP & EP| Diseases Weekly Compilation Form for
Districts/City Corporations’ (Annexure 03) and submit the report to EP1 HQ. The report
to be reached to EPI HQ by Tuesday of fallowing epidemialogic week including “Zero
Report”.




Note: The list of epidemiological week {Sunday to Saturday) is available with AFP & EPI
Disease Weekly Line Listing Form:

i5

151

Figure. 1: AFP and VPD Passive Surveillance Reporting Flow
Report Forms
Iindoor O f— HSO  —
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Weekly Active Surveillance of AFP, Measles, CRS and NT Cases in Facilities

The LSO along with the SIMO will visit the assigned hospital every week to review

inpatient, outpatient and emergency registers and other relevant documenits (e.g. report
books, medical records) for any suspected AFP, Measles, CRS, NT and AES case.

S/he will contact dinicians (resident physicians, resident medical officers, machine
specialist, pediatricians, neurologists, consultants, medical officers and others) and

nurses to jdentify new cases of AFP, Measles, CRS, NT and AES detected in the previous
week.

The visit to be documented by signing the registars and other relevant documents that
are checked.

The LSO and/or SIMD will camplete the ‘AFP, Measles, CRS, NT and AES Weekly Active
Surveillance Form' {Annexure 04) and submit the report, including “Zero Report” to EPI
HO that to be reached by Tuesday of following epidemiologic week.

Role of UHEFPO,/MMOQ/ZMO/AHO

Encourage reparting of all AFP and reportable cases of VPD under national EPL
Instruct field staff to identify any outhbreak.

Ensure line listing of cases and send the appropriately filled form to the Civil Surgeon/
Chief Health Officer {DSFP) which to be reached by next Tuesday including “Zero Report”.

Ensure investigation and filling up appropriate ‘Case Investigation Form’ (CIF) of
identified suspected AFP, Measies, CRS, NT and AES tase,

Ensure specimen collection of all canfirmed AFP, suspected Measles, CRS and AES
cases and transportation to designated Laboratory with case investigation farm.

Ensure additional case searching in area of event, Case Response Immunization (CRI),
Outbreak Response Immunization (ORI), Contact Tracing with appropriste response as
applicable etc.
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® Ensure analysis and interpretation of collected data of investigated cases for local action.
* Appropriate case management and follow up.

s Dissemination of information to District/City Corporation.

1.5.2 Role of Civil Surgeon/ Chief Health Officer

«  Civil Surgeon/Chief Health Officer will monitor weekly line listing of cases submitted by
health facilities.

* Ensure compilation of all weekly passive surveillance reports and submit to EP1 HQ.

» Organize outbreak investigation thraugh District/City Corporation Rapid Respanse Team
(RRT).

* Ensure collected data are compiled, analyzed, interpreted and necessary actions
have been taken at local level.

*  Analyze disease patterns and trends and produce report.

*  Monitor timehness and completeness of weekly reporting.

1.53 Role of EPI Manager at National [eval

«  Maonitor surveillance performance using standard indicators.

«  Provide technical support to national, division and district level activities.

» Supervise all level activities for surveillance of AFP and VPDs.

= Coordinate with the designated laboratary i.e. specimens of AFP, suspected Measles,
suspected/clinically confirmed CRS case to National Polio and Measles Laboratory (NPML)
and specimens of AES case to Institute of Epidemiclogy, Disease Control and Research
(IEDCR).

* Analyze disease patierns and trends, interpret survéillance data in conjunction with
the routine immunization coverage data and facilitate producing report.

= Provide feadback to 3ll levels.

»  Use surveillance data for programmatic measures and national level planning.

1.6 Role of Field Workers and Supervisors

All field workers of GoB, private sector and NGOs should identify and immediately notify any
suspected AFP, Measles and CRS case to DSFP and suspected Neonatal Tetanus (NT) and any
Necnatal Death (ND] cases to respective supervisors. After verification, if the ND or suspected
NT satisfies the operational case definition for Neonatal Tetanus, supervisor should report to
DSFP immediately. Any suspected measles outbreak to be rotified immediately to his/her
supervisars or DSFP. All other suspected vactine preventable diseases to be reported weekly to
respective supervisors who will report to his/her manager.

1.7 Role of Health Care Providers and key informants in the community

All ather health care providers (e.g. private practitioner, village doctors, traditional healers
etc.) and potential nformants (e.g. Imam, teacher, local leader etc.) to be encouraged to notify any
suspected AFP, Measles, CRS, Neonatal Tetanus including Neonatal Death (ND) immediately to
nearby health facility or field worker. '
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2. Poliomyelitis & AFP Surveillance

2.1  Introduction

Poliomyelitis is a highly infectious disease caused by poliovirus.
The words polio (grey) and myelon (marrow, indicating the
spinal cord) are derived from the Greek. It is the effect of

Poliomyelitis
Highly infectious disease causad
by palic virus,

poliomyelitis virus on the spinal cord. Michael Underwood  first deceribed by Michae!
first described a debility of the lower extremities in childreny ~ Underwood in 1785
that was recognizable as poliomyelitis in England in 1789. The  Thefirst outbreaks in Europe

first outbreaks in Europe were reported in the early 19%

century.

2.1.1 Csusstive agent

were reparted in the early-19%
EENTUTY

Poliomyelitis (polio) is a highly infectious disease caused by poliovirus. Poliovirus is 3 member of

liovi
Enterovirus (RNA)
Threeserotypes: 1,2, 3
Serotyps 2. declared sradicated
in September 2015

Serotype 3, declared sradicated
n October 2013

Rapidly inactivated by heat,
formaldehyde: chlorineand
uhtraviolet light-

the esnterovirus subgroup, family Pieornaviridae. Enteroviruses
are transient inhabitants of the gastrointestinal tract and are
stable at acid pH. Palio Virus is a small virus with an RNA genome.
There are 3 types of wild poliovirus (WPV) - types 1, 2 and 3. In
September 2015, WPV type 2 was officially declared
eradicated. Type 3 wild poliovirus was declared eradicated in
October 2019. |t was |ast detected in November 2012. WFY type
11is the only wild poliovirus type that remains in crculation,

The poliovirus i rapidly inactivated by heat, formaldehyde,
chiorine and ultraviolet light,

Vaccine-associated paralytic polio (VAPP)

s \/accine-associated paralytic polio (VAPP) OPV is made with live attenuated (weakened)
polioviruses that can result in a case of vaccine-associated paralytic polio (VAPP] in
approximately 1in 2.7 million doses of OPV.

* VAPP is caused by a strain of poliovirus that has genetically changed in the intestine fram
the original attenuated vaccine strain contained in OPV.

o Following OPV administration, Poliovirus replicates within intestine. This replication is errar
prone and genetic change takes place at VP1 nuclestide position of virus gename.

* It is associated with a single dase of OPV admimistered im a child or can accur in a clogse
unvaccinated ar non-immune contact of the vacoine recipient who is excreting the mutated

VIrus,

Vaccine-derived polioviruses (VDPVs)

The attenuated viruses in |ive OPV vaccines (Sabin viruses) may, through prolonged replication in
an individual or in 3 community, re-acquire the neuravirulence and transmissibility characteristics
of WPV. They may then become cVDPVs that cause isolated cases or outbresks of paralytic

——— =
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poliemyelitis. During 20112015, almaost 90% of reparted cVDPV cases (204/230) were assotiated
with the type 2 component of tOPV.

VDPVs are genetically divergent farms of the original Sabin vactine virus conventionally defined
by >1% genetic divergence (or >10 nucleatide {nt] changes) for PV1 and PV3 and >0.6% (or =6 nt
changes) for PV2. These viruses are further subdivided into 3 categories:

(1) cVDPVs, when evidence of persan-to-person transmission in the community exists;

(2] immunodeficiency-associated VDPVs (IVDPVs), which are isolated from same people with
primary B-cell or combined immunodeficiency disorders (with defects in antibody
production) who may have prolonged VDPV infections (in individual cases excretion has
been reported to persist for 10 years or more;

(3) ambiguous VDPVs (aVDPVs), which are either clinical isolates fram persons with no
known immunodeficiency, or sewage 1solates of unknown origin.

The term ‘persistent cVDPV' refers to cVDPVs that continue to circulate for =6 months following
detection. Parsistent cVDPVs represent programmatic failures to contain the cVDPV outbreak
within 6 months of detection.

2.1.2. Resarvoir

Hummans are the only reservoir of paliovirus, which is transmitted most frequently by persons with
inapparent infections, There 1S no asymptomatic carner state except i immune deficient persons.

2.1.3. Communicability

Poliovirus s highly communicable, with seroconversion rates among susceptible household
contacts of children nearly 100%, and greater than 90% among susceptible household contacts
af adults, Persons infected with poliovirus are most inféctious from 7 to 10 days befare and
after the onset of symptoms.

2.1.4. Transmission

Persan-to-person spread of poliovirus via the fecal-oral route i1s the most important route of
transmission, afthough the aral-oral route 15 possible. Poliovirus multiplies in the intastines and
is spread through the feces. The time between infection and onset of minor iliness 15 3-8 days;
the time between infection and onset of paralysis is 10-21 days. The virus spreads rapidly to
non-immune persons; transmission is usually widespread by the time of paralysis onset. The
virus is intermittently excreted for up to 2 months or more after infection, with the heaviest
excretion accurring just before paralysis and during the first two weeks (14 days) after paralysis
onset.

Poliavirus infection typically reaches its peak in the summer months in temperate chimates.
There is no seasonal pattern in tropical climates.




2.2.1, Psthogenesis

The virus enters through the mouth, and primary multiplication
of the virus occurs at the site of implantation in the pharynx and
gastrointestinal tract. The virus is usually present in the throat Entryintomouth

and in the stool before the onset of illness. One week after onset  Replication in pharyny, G
there is less virus in the throat, but virus continues to be excreted  tract

in the stool for several weeks. The virus invades local lymphoid  damatologic spread to
tissue, enters the bloodstream, and then may infect cells of the  |ymphatics and central
central nervous system, Replication of poliovirus in motor  nervous system
neurons of the anterior horn and brain stem results in cell
destruction and causes the typical manifestations of
poliomyelitis.

2.2.2. Clinical features

Pathogenesis

Viral sgread along nerve fibers

Destruction of motor neurons

The incubation period for nonparalytic poliomyelitis is 3-6 days. For the onset of paralysisin
paralytic poliomyelitis, the incubation period usually is 7 ta 21 days®. The response to
poliovirus infection is highly variable and has been categorized based on the severity of
clinical presentation.

Inapparent or asymptomatic poliomyelitis: Up to 72% of all
polin infections are inapparent or asymptomatic. Infected
persons without symptoms shed virus in the stool and are able
to transmit the virus to others,

Palio Infection autcame

1. Inapparant of asympiomatic-
T

2. Ahortive poliomyelltis-245% .
Abortive poliomyelitis: Approximately 24% of polio infections
in children consist of a minor, nonspecific illness without
clinical or laboratory evidence of central nervous system
invasion. This: clinical presentation is known as abortive

3. Nonm-paralytic aseptic
meeningitis 1-5%
&4 Paralytic poliomyelitis <15

ki poliamyzlitis and is characterized by complete recovery in less
b. Bulbar than a week. This is characterized by a low-grade fever and sore
c. Bulbasginal throat.

Neon-paralytic aseptic meningitis: Symptoms of stiffness of the
neck, back and/for legs usually following sevaral days after a prodrome similar to that of minor
illness, accurs in 1%—5% of polio infections. Increased or abnormal sensations can also occur,
Typically, these symptoms last fram 2 to 10 days, followed by complete recavery.

Paralytic poliomyelitis: Less than 1% of all poliovirus infections result in flaccid paralysis.
Estimates of the ratio of inapparent to paralytic illness vary from 100:1 to 1,000:1 (usually
200:1). Paralytic symptams generally begin 1 to 10 days after prodromal symptoms and
progress for 2 ta 3 days. Generally, no further paralysis occurs after the temperature returns
to normal. The prodrome may be biphasic, especially in children, with initial minor symptoms
separated by a 1 to 7day period from mare major symptoms. Additional prodromal signs and
symptoms can include a loss of superficial reflexes, initially increased deep tendon reflexes and
severe muscle aches and spasms in the limbs or back,

The illness. progresses to flaceid paralysis with diminished deep tendon reflexes, reaches a
plateau without change for days to weeks and is usually asymmetrical.

=
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Patients do not experience sensary lasses or changes in cognition. Many people with paralytic
poliomyelitis recover completely and in most, muscle function returns to some degree.
Weakness or paralysis still present 12 months after onset is usually permanent.

Paralytic polio is classified into three types, depending on the leve| of invelvement. Spinal polio
is most common and accounts for 79% of paralytic cases. it is characterized by asymmetric
paralysis that most often involves the legs. Bulbar polio accounted for 2% of cases and led to
wisakness aof muscles innervated by cranial nerves. Bulbospinal polie accounted for 19% of
cases and was a combination of bulbar and spinal paralysis.

2.2.3 Case Fatality

The death ratio for paralytic polio is generally 2%-5% in children and up to 15%—30% in adults
(depending an age). It increases to 25%—75% with bulbar invalvement.

2.2.4 Prevention

The only way to prevent poliomyelitis is to develop immunity against poliovirus. Protective
immunity against poliovirus infection develops by either immunization or natural infection.

The development of effective vaccines to prevent paralytic polia was one of the major medical
breakthroughs of the 20th cantury. There are six different vaccines to stop polio trarsmissian:

® Inactivated polio vaccine (IPV) — protects against paliovirus types 1, 2, and 3

* Trivalent oral polio vaccine (tOPV) — protects against poliovirus types 1, 2, and 3. tOPV
15 na lenger in use since April 2016

* Bivalent oral polio vaccine (bOPY) — protects against poliovirus types 1, and 3

* Monavalent oral polio vaccines (mOPV1, mOPV2 and mOPV3) — protect against each
individual type of poliovirus, respectively.

o nOPV- To better address the evolving risk of type 2 circulating vaccine-derived
poliovirus (cVDPV2), GPEl partners together with countries are deploying an
innovative tool - movel oral palio vaccine type 2 (nOPV2Z). The vaccine is 3
modified version of the type 2 monovalent OPV (mOPV2), which clinical trials
have shown provides comparable protection against poliovirus while being
more genetically stable and less likely to be associated with the emergence of
¢VDPV2 in low immunity settings. This means that nOPV2 has the potential to
be a significant tool ta help stop outbreaks more sustainably.

If enough people in a community are immurized, the virus will be deprived of susceptible hosts
and will die out. High levels of vacanation coverage must be maintained to stop transmission
and prevent outbreaks occurring.

23 Poliomyelitis Surveillance

in 15988, when the WHO World Health Assembly (WHA) passad resolution WHA 41.28 calling for the
giobal eradication of poliomyelitis {polia), the WHO South-East Asia (SEA) Region reported 25,711
paralytic polio cases, which accounted for more than 70%¢ of the global polio case burden.
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Figure2: Poliomyelitis Global annual reported cases and Pol3 coverage 1980-2022
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With intensive Global Palia Eradication Initiative (GPEI) efforts, including use of poliovirus
vaccines through routine and intensive supplementary immunization as well as the rapid
detaction and response to poliovirus transmission, have led to a precipitous drop in the
global incidence of paliomyelitis by > 99%. Moreover, the number of countries with endemic
polic has reduced from 125 to just two in 2017 (Afghanistan and Pakistan). WPV types 2 and
3 were globally certified as eradicated in 2015 and 2019, respectively. Type 2 WPV, the last
case was detected in Aligrah, Northern india in 1999; the last case of type 3 WPV was
detected in northern Nigeria in 2012. Five out of six WHO regions are now free of WPV; the
American Region in 1994, the Western Pacific Region in 2000, the European Region in 2002
and the African Region in 2020. The SEA Region steadily progressed to achieve the glabal
goal of polio eradication and reported the last wild poliovirus (WPV) case from india on 13
Janudry 2011 while the other ten member countries reported their last indigenous WPV
cases on or befare 2000. The Region was certified polio-free on 27 March 2014 and has
remainad polio-free since certification. While the Eastern Mediterranean Region remains
with wild poliovirus circulation. Globally, only ane wild serotype (poliovirus type 1) continues
to be detected. Until poliovirus transmission is interrupted in these countries, all countries
remain at risk of importation of polio, especially in the ‘poliovirus importation belt’ of
tountries from West Africa to the Horn of Africa.

2.3.1 Poliomyelitis surveillance in Bangladesh

Bangladesh was committed to eradicate paliomyelitis as a co-signatory of 1988 WHA
resolution for global polio eradication. The countdown for polio eradication began in 1995,
when Bangladesh showed |eadership in the region by conducting its first National
Immunization Days (NIDs) on March 16 and April 16, 1995. This histaric event was supported
by Retary Internatianal, BASICS and USAID, SIDA, the Government of lapan, the US Centers
for Disease Control and Prevention (CDC), UNICEF and the World Health Organization (WHO).

Frem 19095 to 2004, total twelve number of NIDs and ane Sub-National Immunization Day
{SNID) were conducted in Bangladesh. In 1539, total 29 Polio cases were reported from 18
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districts in all 6 divisions. Befare importation in 2006, last polio case detected in a slum area
of Dhaka City Corporation on August 22, 2000. That was the last confirmed indigenous
poliomyelitis case in Bangladesh before importation. Till then no Polio case was detected
until early 2006 and Barigladesh was palia free for more than 5 years.

In January 2006 Polio importation with P1 serotype occurred in Bangladesh from neighboring

state (Uttar Pradesh) of india. Rahima a 10 years old girl of Sadar Upazila of Chandpur District

was the first Polio case; developed paralysis on 23 lanuary 2006 and reported on 26 January.
2006. Later, it was identified that Nesfatun, a 12-year girl of Panchbibi Upazila under

loypurhat district, though detected as second case, was virtually the first epidemiological

victim of Palio; onset date 8 January 2006; since August 2000 when indigenous palia virus

transmission was stopped.

Figure 3: Polio case reportad in Bangladesh by year
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Figure 4: Polio outbreak in Bangladesh, 2006




After canfirmation of Polio Virus circulation, Bangladesh organized unprecedented rapid
respanse and provided opportunity to all children less than 5 years to receive mOPV with 4
rounds in 13th Special NIDs and another 2 rounds in 14th NIDs in 2006 with tOPV. On 22
November 2006 last polio case was identified in Chhatak, Sunamganj district, No polio case
was identified after this case. A total of 18 Polio cases in 12 districts were identified after
importation in 2006. Timely, aggressive responses with very high coverage in all 6 rounds of
NIDs, strong routine EPI programme and special efforts to ensure "reaching the unreached”
were the interventions for which Bangladesh was able to stop the virus circulation again.

2.3.2 Definitions related to polio eradication

Endemic; Uninterrupted circulation of indigenous strains of WPV within a country.

Introduction: Poliovirus introduced into an area that previously had no evidence of
circulation, with genetic inkage to a country with endemic or outbreak transmission.

Re-establizhed transmission: Following an introduction of WPV into a polio-free country,
there is clear evidence of continued lecal circulation far more than 12 months.

Emergence: Detection of a genomically distinct strain of VDPVY.

2.3.3 Strategies of Polio Eradication

. Strong Routine Immunization Programme

. MNational or Sub-National Immunization Days (N1Ds/ SNIDs)
* Acute Flaccid Paralysis (AFP) Surveillance

. Mopping-up immunization

2.4 AFP Surveillance

Acute Flaccid Paralysis surveillance is very important element of Polio Eradication Program.
The abjectives of the AFP surveillance are to detect circulation of wild polioviruses or to
demonstrate ahsence of wild palioviruses in presence of adequate level of surveillance. High
level of AFP surveillance is important especially at the end stage of polio eradication
inmtiative to allow the country to detect any importation of poliovirus from areas of endemic
circulation, for mounting rapid, adequate, aggressive responses far controlling the resultant
outbreak. Countries need to maintain certain standards of surveillance after cessation of
wild paliovirus transmission to meet the stringent requirements to be certified as polio-free,

2.4.1 Suspected case definition for case finding

Nationwide AFP surveillance is the gold standard for detecting cases of polio, using the
following recommended standard case definition:

A suspected case is any case presenting with AFP.

An AFP case is defined as = child <15 years of age presenting with recent or sudden onset
of floppy paralysis or muscle weakness due to any cause (including Guillain-Barré
syndrome), or any person of any age with paralytic illness if poliomyelitis is suspected by a
clinician (paralysis is not present since birth or not a result of an injury).
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A=Acute (Rapid progression fram weakness to
paralysis)

F=Flaccid (lLoss of muscle tone, “floppy” as
agpposed to spastic or rigid)

P=Paralysis (Inability to move the affected
part/weakness/loss of voluntary movement])

2.4.2 key steps of surveillance

e Finding and reporting AFP cases among
children less than 15 years

e ([Collecting and transporting stool samples
for analysis

o [splating and identifying poliovirus in the
laboratory and

e Classifying AFP cases.

2.4.3 Differantizl Diagnosis of AFP

The most common differential diagnosis of acute flaccid paralysis includes paralytic
poliomyelitis, Guillsin-Barré syndrome, Transverse myelitis and Traumatic neuritis. These
diseases always presented with AFP.

Acute meningitides, Acute Encephalitis, Tumors, Epidural absceass, Spinal cord compression,
Neuropathy of diphtheria, Clastridium botulinum (C. botulinum) texin neuropathy, Tick bite
paralysis, Myasthenia gravis, Osteomyelitis, Viral myositis, Hypokalemic periodic paralysis,
post infectious polyneuropathy sometimes may present with Acute Flaccid Paralysis.
Distinguishing characteristics of paralytic polio are asymmetric, flaccid paralysis, fever and
muscular pain at onset, rapid progression from weakness to paralysis, intact sensory nerve
function and residual paralysis or weakness after 60 days.

Figure 5: Differentizl diagnosis of Acute Flaccid paralysis [AFP)
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2.4.4 Case detection, notification and reporting

All health facilities and private practitioners should admit cases of AFP (both polio and non-
polio) to the hospital and immediately report the case to the Disease Surveillance Focal Person
[DSFP) in their area. The DSFP will send the Local Surveillance Officer {LSO) to investigate the
case within ‘48 hours of notification and take appropriate actions, The SIMO also have to
investigate/ reinvestigate every case in ensuring accuracy of case and quality of data. Ifthe case
is:a resident of or travel to (within 30 days before ar after onset of paralysis) different upazila,
rmunicipality or city corporation the locsl DSFP should notify the corresponding DSFP to conduct
atlditional case finding and outbreak response immunization and to perform a 60+ day faollow
up examination of the case, if required,

Active surveillance: is based on designated surveillance

Under reporting fsilent areas o e
i special activiti 9fﬁ:er_5 visiting the health facilities to search for a_nd
S Sacahoaxiinin m\rt_asngate unrepﬂrtel'_:f-_ AFP cases t_hr‘nugfn a re_traspectwe
surveillance review of health facility records, interviews with health

workers and/or visit to wards to review cases. Surveillance

sites should be prioritized according to their probability of

of different facilities sesing _.ﬁFP {ase_s i.e. those srti&‘. w_hn:_h Rave a h_:gl_mr

_ o prabability of seeing an AFP case (like district health facilities,

e tertiary health facilities, specialized instituti jor privat

g i ertiary health facilities, specialized ins ons, mojor private

thakehilders health facilities, busy practitioners etc.) should be visited

- more regularly [ie. octive sites of least once in eoch

epidemialogic week and passive sites fortnightly or monthly). Every surveillance officer should

have a list of surveillance sites and a schedule of how these sites are visited. Each surveillance
visit should be documented in patients register,

®  Active casessarch
®  Retrozpective récord review

Passive surveillanee: when data/reparts are sent weekly by Important note
designated health facilities or individuals on their own, as a
routine. Weekly reports are sent even if there were no cases
of AFP detected (i.e. zero reports).

Operstional target of 2 non-palio
AFP rate at least-2/100 000
children Bzt than 15 yesrs
Community surveillance: where pharmacists, traditional purine 5 polio autbresk and 12
healers, religious leader or community leaders may serve 35 months past after the most recent

a source of information on paralyzed children. virus was isolated, nen-palio AFR

rates of 3/100 000 children less
2.45 Special efforts for underreporting [silent areas thah 15 yearsane to be achieved
Active case search in all districts.

To find cases, health officials should contact key persons, such as community leaders,
schoolteachers, day care center directors, social workers, leaders of women's organizations,
maothers, traditional healers and religious leaders to inquire about recently paralyzed children
in the community, Active case finding should be done in districts silent for one or more yaars
and in high-risk population and areas for any children below 15 years who have had the onset
of AFP within the preceding 6 months. All cases found to be immediately investigated (<48

hours of reporting) and two stool specimens (224 hours apart) 1o be collected from cases with
paralysis onset within the last 3 months.
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Retrospective record review

Retraspective record reviews should be conducted for a minimum one-year period in different
facilities (active and passive surveillance fadilities) and rehabilitation centers to identify all
patients under 15 years for any sign of AFP. if any case found, a standard case investigation
form and summary of relevant clinical findings should be completed with follow up examination
to present to the expert review committee for final classification.

Specific abjectives for record review:

* Toidentify missed AFP cases.
* To determine the sensitivity of the AFP/polio surveillance system.
* Toidentify factors contributing to inadequate AFP surveillance.

* To raise awareness as to the importance of AFP surveillance through the invalverment
of key lozal parsonnel,

o  To make recommendations on improved AFP surveillance policies and pracedures.
2.4.6 Caselnvestigation

The DSFP and LS50 will investigate the case by using case investigation form {Annexure 05) after
recaiving notification. The following steps should be followed.

Step 1: Assign a case identification number (ID) to the AFP case

1D Number 15 unique also called EPID number which include a three-letter country code (BAN)
followed by 4 series of digits; district code {2 digit]) where the case developed paralysis,
upazila/municipal/CC code (3 digit code of Upazila/Municipality/CC where the case developed
paralysis), the year of paralysis onset (2 digit) and the AFP case serial number for that place
during that year ( 3 digit).

Example: AFP BAN - ## - #H# - 3 -

AFP BAN - 16 - 147 - 21 - 007

AFP (Reporting Case), BAN (country code), 16 [district code for Dhaka), 147 (upazilafec eode of
Dhaka CC), 21 (year of onset of paralysis} and 007 (serial number of the AFP case in 2021)

if any AFP case travels and stays 30 days or more, prior to onset of paralysis in a place, that
place should be considered as the address of case. And case 1D to be assisn accordingly.

Step 2: Mobilize all members of the investigation team and prepare for the investigation;
contact SIMO by phone or via Civil Surgeons' office or through Municipal Meadical Officer or
Chief Health Officers office

As soan as the DSFP receives the notification of 3 suspected AFP case he should immediately
contact to LSO and 5IMO. The LSO actively participates in every AFP case investigation. LSO
should bring the following materials with him to the field or hospital:

s Suspected AFP line listing form [Annexure 20)

s |nvestigation Form for Acute Flaccid Paralysis [AFP)

= Two stool specimen collection kits

s A stool transport carrier {a vaccine carrier specified for stool specimen collection and
transportation) with 4 fully frozen icepacks.
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SIMO will immediately mest DSFP and LSO and actively participate in AFP case
investigation/reinvestigation.

Step 3: Investigate the suspected AFP case within 48 hours of report and fill up the Acute
Flaccid Paralysis [AFP) Case Investigation Form (Annexure 05)

LS50 should investigate the suspected AFP case within 48 hours after the report received by DSFP.
If LSO is not available DSFP should designate any other trained Medical Officer to investigate
the case or investigate the case him/herself. If SIMOD is available LSO should proceed with him,
atherwise LSO should proceed immediately without waiting for the SIMO to turn up. In such
case 5IMO should reinvestigate the case as soon as possible. The investigating team must go to

the hospital or localities where the case is located. The

EIRAIRRt hate: investigator should carefully take the histary and conduct

If any AFP case reparted after 3 physical examination of the case. The investigator should
manths of onset, the cass verify whether the case meets the criteria of AFP case and
investigation should be-dane but accordingly he/she will classify the case as confirmed AFP or
no stoo| cofteckion is indicated: dizscarded 25 non-AFP.

After & months of onzet of paraly=is

no need thinvistigate the case but. |~ FOF the confirmed AFP case the investigator should complete

tenatefort-should e taken to the Investigation form. If the case is in the community,

strensthen surveillance with this he/she should be brought to UHC or any ather health facility

evidence otsurvelilsnee Ballure {for better management and quality stool samples
collection).

it there is any possibility of not getting 2 adequate stools [e.g. respiratory distress may lead to
death, delayed notification) SIMO/LS0O should also fill up the additional information form
and should collect the medical documents of this episode of illness.

|if any AFP case reported after 3 months of onset, the case investigation should be done but
!na stool collection is indicated including contact sample collection. After & months of onset
\of paralysis no need to investigate the case but local effort should be taken to strengihen
]_surmﬁfﬂnm with this evidence of surveillance failure.

Step 4: Collect two stool specimens and send to the National Polio and Measles Laboratory
(NPML) at the Institute of Public health (IPH) in Dhaka together with filled up Investizgation
Form for Acute Flaccid Paralysis

Stool specimens should be collected at the health facilities but if neaded tan be collected
from the residence. All possible effort should be made to collect two adequate stool specimens
within 14 days of onset of paralysis which is the most important indicator of AFP surveillance.

Adequate stool means that 2 stoal specimens are collected at least 24 hours apart and
within 14 days of paralysis onset and fulfill all the following eriteria:

s Stool specimens are sufficient in amount (3t [east 8 grams- half of the adult thumb
size)

* Stool specimens are preserved and transported maintaining cold chain (temperature
between +2 to 48 Calsius)

+ Stool specimens are not dried out on arrival at the nationa! polio Iab
e Thereisnoevidence of leakage from the containers with stoal specimens and
* Both stool specimens arrive at national polio lab within 72 hours of collection.
—
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It is eritical that stool specimens be kept cold (between 427 to +8° Celsius) after collection so
that virus does not die.

The stool specimens’ carrier should be separated and labeled; it should be used exclusively for
specimen’s transportation. The vaccine carrier and ice packs should be cleaned properly before
and after use and should be kept aloof.

Simple enema/suppository can be used for constipated patients to collect stool specimens.
In case of diarrhoes, stool specimens should be three fourth of the stool collection kits.
Hospital officials should help in investigating and collecting stool specimens as soon as possible

from every reported AFP case. AFP case should be kept in the hospital until collection of 2
stoal sample.

AFP stool collection kit with shipment carrier

Step 5: Record the required information in the AFP Line Listing Form (Annexure 02)

The information should be recorded in AFP line list to be prepared and displayed in the D5FP's
affice; it should be updated with [sboratory stool report and follow-up (if indicated) report.
LSO should ensure the line listing and its update. A soft copy of the line-listing form should be
maintained at the offices of the UHEFPO /CHO and Civil Surgeon.

Step 6: Search for additional cases which may have occurred during the previous & months
and conduct Outhreak Response Immunization [ORl) near the site where the case was
belisved to have been infected

Active searching should be conducted to identify any additionzal AFP case with the onset of
paralysis within the last & months. Additional ¢ase finding should be ensured as soon 33
possible in the surrounding area of the residence of any AFP case/ or traveled area of any AFP
case.

18 B

B
N



e

Outbreak Response Immunization (ORI) to be conducted for all AFP case after collection of
stool. ORI to be done as quickly as possible after stool sample collection; the soaner it s done
the better will be the result. At least 200 children under 5 years of age to be vaccinated (single
dose i.e., 2 drops of OPV) irrespective of previous vaccination status. ORI need to be conducted
in the area wheare the confirmed AFP case traveled to within the period of one month before
and after the onset of paralysis. In general, OPY should not be given to the AFP case before
the collection of stool specimens because of the potential for contamination of stoal
specimeans with vaccine virus. However, OPV may be given if the 2 stool specimens have
already been collected and the guardian or family insists. DSFP should ensure Outbreak
Response Immunization,

Step 7: For cases without adequate stool sample, or cases with stool report of polio or vaceine
derived or vaccine virus, conduct follow-up examination 60-90 days after paralysis onset and
submit completed 60+ Day Follow Up Examination Form {Annexure 06) to EPl Headquarter

Sixty-day follow-up is dane between the 60th and 90th day In certain categories of AFP cases
to determine the presence/absence of residual paralysis. The presence of residual paralysis at
this time is further evidence that the cause of paralysis is likely to be due to poliovirus, The
60+ days follow-up should not be done before the 60th day of onset of paralysis as there is
still a possibility for the paralysis to resolve, resulting in “false positive” examination outcomes.

The following categaries of AFP cases should underga 60-day follow-up:

e AFP cases with inadequate stool specimen
®  AFP cases with isolation of WPV/VDPVY
® AFP cases with isolation of vaccine-type (Sabin-type) poliovirus.

During the 60-day follow-up examination, the investigator must:

e \erify with the family the developmenits since the first investigation and that all the
infarmation on the case investigation form is.complete and correct.

o Clinically assess the child.

» (Complete the 60+ days follow-up form {Annexure 05) and send it to EP] HQ soon after
the follow-up is done. SIMO and DSFP will ensure the entre process,

Impartant note If the case is lost to follow up at least 3 attempts to be made to
find out and irvestigate the case. Each attempt to be
sttempts should be rade to find  G0Cumented filling out 60+ days follow up form in. If the case
outtheaseudth proper changes the address permanently ar temporarily then the DSFP
Aot of that area should be informed by local DSFP to carry out 60+
day follow-up.

Lost tofollow up case: 3

If patient changes address: D5FP
should be notified an time

Step 8: For cases without adequate stool sample and 80+ days follow-up with residual
parzalysis or follow-up not done due to death or lost to follow-up — additional information
farm along with all medical records to be sent to EPI HQ for Expert Review Committee [ERC)
to classify the case

If the stool sample are not ‘adequate’ and weakness or paralysis persists after 60+ days or the
case died or lost to follow-up, the additional information and all medical records of the case
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to be collected as soon as possible using Epidemiclogical and Clinical Investigation of the Case
(Annexure O7), photograph and short video-clip and to be sent to EP| HQ along with 60+ days
follow-up report. LSO with technical assistance from SIMD should ensure the documents.

2.4.7 Hot Case

EP| introduced the concept of ‘Hot Case’ in July 2004 to alert an the system at all levels on
possibility of polic transmission.

Hot Case is any AFP case with any one of the following:

* History of travel to a country with polio circulation within a month of onset of AFP

® History of fever at onset of paralysis + asymmetrical proximal paralysis or patchy
{inconsistent) paralysis with intact sensation

¢ Rapidly progressive paralysis leading to bulbar invelvement and death

*  Any case where qualified clinician/SMO suspects polio.

If any Hot case 15 identified, then an active case search should be launched to identify
additional AFP cases as soon as possible. Hot case should be flagged to draw attention of
national surveillance personnel and NPML. Stool test should be done within the shartest
period of time and report to be traced for further intervention.

248 AFP case cluster

Two or more AFF cases in an union/urban ward in CC reported over a period of 4
weeks

and/or

Two or more compatible cases either in a single Upazila or 2 (two) neighboring
Upazila or CC in 4 weeks period

Any one of the above situations warrant prompt investigation, reporting and documentation,
to be sent to EP| headquarter, required for further programmatic measures those includes:
1 Assassment of population immunity of the area:
11 OPV 3 coverage of last 3 years
12 |PV 2 coverage of last 3 years
13

Rapid Convenient Assessment (RCA) for #8 OPV and IPV among children less
than 5 years of age of each ward/s
2 Spot rmap of AFP cases that have occurred in the previous 2 years of the adjacent
umionsfurban wards [even the wodiocent wnions/urban wards is in another
upazila/district/Municipality/Zone)
2 Reinforcement of surveillance network of the area

2.49 Inadeqgusta stool and contact sample

If two stool specimens cannot be collected from the AFP case within 14 days of paralysis anset,
or stool specimens arrive at 3 WHO-accredited laboratory in poor condition, one stool
specimen each to be collected from five close contacts of index case preferably aged <5 years
ald but not beyond 15 years of age. Spacimen should be collected from close family members

= -
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ar household contacts, and if not possible, then from neighbors or playmates. The samples to
be collected, stared and transported to NPML maintaining reverse cald chain with properly
filled “labaratory request form for contacts’ samples” (Annexure 08). Contact sampling is to
increase the sensitivity of detection of wild poliovirus transmission. Contacts’ samples of index
case to be collected up to 3 months of paralysis onset. Procedure of stool specimen collection,
storage and transportation remamns same as for AFP cases. A predesigned contact stool
specimen farm to be used.

2.4.10 Classification of AFP cases
Final classification of AFP cases includes three possibilities:

1. Confirmed Polio
2. Non-Polio AFP (Discarded polio case) and
3. (ase compatible with Polio

Confirmed Polio

An AFP case is "confirmed” as polio only by the isolation of WPV or VDPV from any stool
specimen. VOPYs are further classified as immunodeficient, circulating and ambiguous VDPVs,
The isolation of the virus can be from the patient or from contacts.

MNon-polio AFP (Discarded polio case) is an AFP case with no WPV ar VDPV isolated from any
of the two stool samples by national polio lab or any WHO reference laboratory on
poliomyelitis and fulfills any of the following criteria:

*  the two specimens collected were adequate; or

* adequate stools could not be collected, but there was no residual paralysis duning the 60+
days follow-up investigation; or

s adequate stools could not be collected, there was residual paralysis at 60+ days
follow-up investigation, or 60+ follow-up investigation could not be done [either due
to death or loss to follow-up); but after reviewing histary, clinical features and

necessary investigation reports, if the National Expert Review Committee (ERC) is
convinced thatthis case is not compatible with polio.

Compatible with Polio:

If stool specimens are inadequate, final classification of the AFP case as either non-polio AFFP or
caompatible with palio will depend on the results of 60+ days follow-up examination. If the 60+
days fallow-up examination shows no residual weakness, the case is classified as non-polio AFP.
It the AFP case has residusl paralysis or 60+ days follow-up investigation could not be done
either due to death or lost ta follow-up, must be reviewed, and classified by the ERC. The AFP
case might still be discarded 3s non-polio AFP, if the ERC has ruled out acute polio based on
clinical and paraclinical findings. If that is not possible the ERC will do 3 final classification as
polio compatible:

Polio-compatible cases are indicative of a failure of surveillance and serve as a reminder that
all effarts must be made to ensure that cases are reported early enough to enable collection of
adequate stool specimens from every AFP case.
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Figure 6: Case classification scheme of AFP cases
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2.4.11 Expert raview commities

AFP cases are classified according to virological scheme (figure 6). If the case has inadeguate
stool samples and 60 days follow up investigation showed residual paralysis, death, and lost for
follow up, the case will be classified by a national Expert Review Committee (ERC). The ERCmay
reguest more clinical background and hospital documents and might examine the case to
classify it as either compatible or discarded.

2.4.12 Public health intarvention and rasponsa nOPV)

I May 2014 and in November 2015 in conjunction with the WHA, the WHO Director General
declared the ongoing spread of polioviruses — WPV and cVDPV — to be a 'public health
emergency of international concern’, In response, the Emergency Committee (EC) for polio,
convened under the International Health Regulations (IHR), included cVDPVs in their remit for
monitoring action and progress, All instances of WPV

Actions in Polio outbreak setting  isolation in 2 previously polio-free country, VOPV2 anywhere

Five plllars in the world, and (related to the 2016 switch) all Sabin-like 2
1. EngspemEntof ntionas viruses — must be reported immediately by the national
@Emw_ﬂt authority (country) to WHO, regardless of type of isolate or

its source (clinical case, enviranmental sample, other). Once

2 Rapid rizk assessment
' ) WPV s identified in an area (district), appropniate and timely

= [oHDLINEEOR thapotae rasponse should follow the same as for a positive tase,
4. Communication including: rapid and thorough investigation of the cases,
B Enhaices shivailance strengthening of AFP surveillance in the area, and

implementing immediate and appropriate immunization
activities,
Five strategic pillars are needed to effectively interrupt transmission in an outhreak setting: {i)
a fully engaged national government, (i) a rapid risk assessment and. identification of
transmission risk zones, (i) a robust immurmnization respanse, |iv) effective communication and
sacial mabilization, and (v) enhanced surveillance.

For further polio outbreak response requirements refer to the standard operation procedures
(SOP) on responding to a poliovirus event or outbreak — general SOPs and protocol for
poliovirus type 2.

2.5 Data management

The surveillance data should be reviewed on a weekly basis at the national and relevant
subnational levels to detect and quantify disease occurrence, assess changing disease patterns
over time, determine risks for disease, monitor the progress of the polio eradication
programme and evaluate the performance of the AFP surveillance system itself. Analysis of AFP
surveillance data is reguired for measuring the sensitivity and consistency of the surveillance
system to ensure that it is functioning at the desired level.

AFP Surveillance Performance Indicators

Twelve performance indicators have been developed to measure the quality of AFP surveiliance
out of which ten are most important (shown in the table below). The indicators are helpful in
identifying and correcting specific problems in the surveillance network.
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Table 2: AFP Surveillance Performance Indicators

Indicator e
1 Annual Non-Palio AFP rate in children <15 years ald 22/100,000
2  Completeness of passive reparting from facilities - =90%
3 Timeliness of passive reporting from facilities >80%
4 Suspected AFP cases mmstlgatad within 48 hours of notification | >80%
5 Confirmed AFP cases with 2 stool specimens collected within 14 days  >80%
 after paralysis onset
&  Stool specimens arriving at laboratary within 3 days after collection | >B0%
7 Stool specimens arriving at laboratory in "good” condition “good” = | >90%
1. Presence of un-melted ice or temperature <8°C
2. Adequate volume (8 grams)
3. Noevidence of leakage
4. No evidence of desiceation {drying)
a 6D+ follow up rate (Percentage of AFP cases with a follow-up | =B0%
investigation at least 60 days after anset of paralysis of 3 AFP cases
with inadegquate stool sample and AFP cases with positive isolates)
9 Stool specimens with laboratory results within 14 days after >80%

spacimean receipt
10 Stool specimens from which non-polio enterovirus (NPEV) was isolated | >10%

1. Surveillance Attribute: AFP rate

Indicator: Nan-polio AFP rate per 100,000 <15 years children
Target: =2/100,000

Czlculation:

Number of reported non-polio AFP cases <15 years of age

Total number of childron <15 years of age
2. Surveillance Attribute: Timelinass of AFP reporting
Indicator: Reporting of AFP cases within 10 days of paralysis onset
Target: =B0%
Calculation:
AFP case reported within 10 days of paralysis onsat
Tatal number of reported AFP tases




3. Surveillance Attribute: Timeliness of case investigation
Indieator: AFP cases investigated within 48 hours of being reported
Target::i_*ﬁﬂiﬁ

Calculation:

Number of case investigated < 48 hours of being reponead

Total number of ceported AFP cases

4. Surveillance Attribute: Adequate specimen collection
Indicator: Proportion of AFP cases with adequate stool specimens
Target: 280%

Caleulation:

AFP cases with 2 stool specimens collected within 14 days of onset of paralysis X 100
Total number of roported AFP cases

5. Surveillance Attribute: Duration of sample reaching

Indicator: Stool specimens reaching to laboratory within 72 haurs of being collected
Target: 280%

Caleulation:

Total number of stodl specirmnens armving 3t national laboratory within 72
hours (3 days) of being collected

Total number of stool specimens arriving at the laboratory

6. Surveillance Attribute: Condition of sample

Indicator: Stool specimens arriving at laboratory in “good” condition
Target: 290%

Calculation:

Total number of stool specimens arriving at national labaratory in good condition
X100

Total number of stool specimens armving at the laboratory

7. Surveillance Attribute: 60+ days follow up
Indicator: Percentage of AFP cases with a 60+ days fallow-up investigation
Calculation:

Total number of cases with 60+ days investigation e

Total number of cases need 60+ days foliow up

f
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8. Surveillance Attribute: Timeliness of laboratory result

Indicator: Proportion of stool specimens with laboratory results within 14 days after specimen
receipt

Target: 280%

Caleulation:

Total number of stool sperimens with result within 14 days

Toal number of stoal spacimens arriving at the laboratory

9. Surveillance Attribute: NPEV isolated from specimens
Indicator: Proportion of Stool specimens with non-polio enterovirus (NPEV)

Target: 210%
Caloulation:
Total number of stool speamens from which NPEV is solated

Total number of stool specamens armang at the laboratory

10. Surveillance Attribute: Completeness of passive surveillance
Indieator: Proportion of completeness of passive reporting
Target: 250%

Caleulation:

Total number of caompleted passive surveillance report

Total number of report to be expectad

11. Surveillance Attribute: Timeliness of passive surveillance
Indicator: Proportion of passive surveillance report received in time
Target: 280%

Caleulation:

Total number of passive surveillance report received in time

Total number of report to be expectad

12. Surveillance Attribute: Timeliness of active surveillance

Indieator: Proportion of active surveillance report received in time
Target: 280%
Calculation:

Total number of active surveiliance report receved in time
Total number of report to be expected

X 100

=
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Special Considerations for polio Surveillance
Enterovirus surveillance

As polio-free status has been certified and it is challenging to maintain robust AFP surveillance,
long-standing laboratory surveillance far enteroviruses provides a supplementary source of
surveillance data on polioviruses.,

Humanitarian emergencies

In humanitarian emergencies, rapid syndromic surveillance that is established should include
AFP.

2.6 Environmental surveillance

Acute flaccid paralysis (AFP) surveillance is the gold standard For surveillance in the polio
eradication initiative where stool specimens from individusl AFP cases are tested for
polioviruses. The examination of composite human fecal samples through environmental
surveillance links poliovirus isslates from unknown individuals to populations served by the
wastewater system. Environmental surveillance can provide valuable supplementary
information, particularly in urban populations whare AFP survaillance is absent or questionable,
persistent yirus circulation is suspected, or frequent virus re-introduction is perceived. In
sevaral eountries, wild polioviruses have been detected in the environment in the absence of
reparted AFP cases. Environmental surveillance is also a potential tool for monitoring
crculating vaccine-derived poliovirus {(eVDPV) and assessing population immunity  of
populations wvaccinated with inactivated polio wvirus (IPV). Therefore, environmental
surveillance, or testing of sewage samples for poliovirus, can supplement AFP surveillance in
some settings, The purpose of environmental surveillance is to identify poliovirus transmission
that might occur in the absence of detected AFP cases, since <1% of new infections with WPV
ar VDPV leads to paralysis. Environmental surveillance can also be employed as part of a polio
outbreak investigation if it is feasible to establish quality environmental surveillance.

12.6.1 Rationale of Environmental surveillance in Bangladesh

Bangladash reparted its last polie case due to indigenous wild poliovirus in August 2000.
However, there are risks of polio outbreaks following importation because of having over 153
million low socio-economic populations, had histary of polio outbreaks following importation
in the past (2006} which had resulted 18 polio cases from 12 districts (country has 64 districts).
it holds 2™ Jargest Muslim congregation (Bishwa Ijtima) evary year where millions (~5 million)
of people joins fram more than 70 Muslim cauntries, including from the polio endemic and/ar
polio infected countries.

Bangladesh has a very strong surveillance system for polio eradication and consistently
maintaining AFP surveillance indicators above certification standard for years. Introduction of
environmental surveillance would be 3 good supplement to the existing AFP surveillance
systemn for early detection of any possible poliovirus importation or emergence of VDPV in the
country. In addition, environmental surveillance would also help national programme to
monitor presence of type-2 Sabin virus following cessation of type-2 oral polio vaccine from the
immunization programme.



12.6.2 National level plan for Environmental surveillance :

The South East Asia Regional Technical Group (TAG) on Immunization in April 2014 has
endorsed the plan for expansion of environmental surveillance in the Region. Considering the
risk of polio importation and emergence of VDPVY case and to supplement existing AFP
surveillance system, the National Expanded Programme on Immunization in Bangladesh has
planned to introduce environmental surveillance for polioviruses, The national programme also
planned to initiate the processes and preparedness for environmental surveillance in 2014 and
to implement the environmental surveillance in early 2015. Based on this plan WHO SEAR team
joined country team in September 2014 and developed a proposal/plan and started
implementing the environmental surveillance from September 2015.

12.6.3 Capacity building of the National polio laboratory:

Mational polio laboratory has been strengthened by providing necessary equipment and HR
develapment specific for conducting environmental surveillance. At regional level polio lab
focal point were trained and regional level provided necessary guidance and support, know
how etc. to trained lab focal point to train the laboratary team.

12.6.4 Principles for selecting sewaze sampling sites:

Recommanded sampling sites are inlets to sewage treatment plants or other major collector
sewers. Industrial wastes may contain compounds that may be toxic to cell cultures and/or
interfere with poliovirus replication. This has to be taken into account when selecting the
sampling sites. In the absence of a sewer network, representative sampling may be difficult to
achieve and environmental surveillance should only be started if the major flow routes of
wastewater containing human faecal material are sufficiently well known. Targetad, carefully
designed stool surveys may be considered as an alternative approach to enviranmental
surveillance in the absence of a sewer network.

Consideration to select sample collection sites includes:

* Sample represents a group of people like 100,000 — 300,000

* Presence of high proportion of high-risk population

e |low vaccination coverage pockets

¢ Poor sanitation and hygienic status

& Foreign visitors are mainly residing in areas within these zones

& For open drainage system like natural canal/channel, to be free flowing (not stagnated
or close canalf/channel) and sample to be collected a kilometer prior it gets diluted with
other natural channel (like river/lake)

® Site may be reviewed based on laboratory findings as decided the by national
programime.
12.6.5 Method of Environmental sample eollection:

The plan should clearly indicate who is responsible for collecting the samples at each sampling
site. Sampling can be organized by the local authorities or centrally, through the MOH or NPL,
whichever is considered the most suitable alternative for the particular situation,
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There are twa principal modes of collecting environmental samples for virological analysis,
referred to as grab and trap sampling. In the grab method an amount of raw sewage is collected

at a selected sampling site, either at one point in time, or, preferably, at different
predetermined times to form a time-adjusted composite sample.

Grabsample volumes of one litre are recommended, The larger the volume of sewage analyzed
the higher the thearetical sensitivity to detect poliovirus circulation in the source population.
In practice volumes larger than 1 litre are difficult to handle in the laboratory and may be
replaced by several parallel regular samples. Trap samples are collectad by hanging a bag of
non-specifically absorbing material in the sewage stream. After one or more days the bag is
taken out of the sewage and shipped to the laboratory, where the absorbed material is eluted
and analyzed for the presence of (paliojviruses.

Grab sampling is preferred to trap sampling as it is more feasible for quantitative

estimation of detection sensitivity of the system, and long-term experience suggests that
programmes exploiting concentrated grab samples detect polioviruses and non-polio
enteroviruses more often than those using trap sampling. Whatever the sampling principle,
collected samples should be immediately refrigerated and kept cool during transport to arrive
at the NPL within 48 hours of collection.

2.6.5.1 Collection of grab specimens of sewage:

The National Environmental Surveillance should contain unequivocal detailed
instructions for the following matters.
Sompling sites and persons responsible for sampling

Sewage specimens may be callected at sewage treatment plants, preferably from the inlet
collector canal or, if the source population is considered to be too large, from other major
collector sewers in the network. Accessibility of the actual sampling site should be agreed upon
with the local concern authorities.

Details and responsibilities for provision of the sample vials to be used

Sturdy sample vials of either glass or plastic with a velume of 1-1.5 litre can be used. They
should be cleaned but sterilization is not essential. The form of the vial is not important (i.e.
bottle, can, etc,) butit should be sealable and compatible with the container to be used for cold
transportation of samples. The vial should have an unequivocal identification code and shaould
be accompanied with a form indicating the sampling site and sampling time.

Sampling procedure frequency and time at each sampling site

Sampling frequency should, preferably, be twice @ month (biweekly), but ot least once a month
os decided by the programme. Sampling ta be continued for at least one year, and preferably
three years after last WPV isolation. If environmental surveillance is prompted by known or
suspected reintroduction of WPV or appearance of cases caused by circulating VDPV (cVDPY),
the initial plan may cover a shorter period (not less than 12 months) and apply more frequent
sampling, targeted to more selected populations, This must always be accompanied by
intensified AFP surveillance. Time of collection should be selected based on expected maximum
gfftuent flow from cammunities, which is often between 6-8 am. Time of sampling also becomes
important when the temperature is high, as viruses gre expected to be inactiveted mare rapidly.
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A sample of one litre of raw sewage fluid to be collected in the vial, and the cutside of the
tightly closed vial wiped with a disinfectant before packaging in a cold transport container.

Transport of specimens

Persons responsible for arranging the transport of specimens to be mentioned by name. The
parcel must be kept at 4°C before and during the transport to the laboratory.

12.6.5.2 Collection of specimens of sewage by "trap’ method:

During sampling, special precautions should be taken to prevent cross contamination. In the
field a sorbent-bag with sorbent should be fixed using fishing-line <o that the bag will be in the
stream of water. After exposure for 3—7 days the sorbent-bag should be placed in a separate
plastic parcel or sterile fiask and transported to the laboratory in a cold bag or cold box. Each
sarbent-bag should be labelled (locality, point of sampling, date of beginning of the sampling,
duration of exposure). Samples should be kept at +4°C far no more than 24 hours and should
be kept cool during transport to the labaratory.

12.6.6 Reporting laboratory results:

Reporting of laboratory results fram environmental surveillance to programme and WHO
should follow the guidelines of reporting for clinical surveillance with respect to the need for
regular reporting of activities and findings as well as immediate reporting of wild poliavirus or
VDPV isolation.

12.6.7 Interpretation of results and consequences:

The route of poliovirus from an infected indiiidual through the environment to the call cultures
at NPL is very complex, and thus the results obtained in environmental surveillance to be
interpreted with caution, A useful criterion of satisfactory overall performance of the
surveillance is detection of non-polio enteroviruses in the samples. At least 30% of
concentrated sewage from grab samples should reveal NPEV. In populations immunized with
0PV, environmental surveillance should alsa reveal 5L strains, especially during and after NiDs
and other campaigns.

Abundant OPV-derived strains in the sewage may theoretically mask the presence of smaill
amounts of wild poliovirus if the standard techmigques without specific selective conditions for
wild paliovirus are baing used. However, there is plenty of evidence fram practical experience
of successful isolation of wild poliovirus during and immediately after NID, and hence there is
na need to intarrupt environmental surveillance bacause of an OPY campaign.
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3. Measles, Rubella & CRS

31 Measles
3.1.1 Iniroduction

Measles is an acute viral infectious disease. References to measles can be found from as early
as the 7% cantury. The disease was described by the Persian physician Rhazes in the 10¥ century
as “more dreaded than smallpox.” In 1846, Peter Panum described the incubation period of
measles and lifelong immunity after recovery from the disease. Enders and Peebles solated
the virus in human and monkey kidney tissue culture in 1954, The first live attenuated vaccine
was licensed for use in the United States in 1963.

3.1.2 Causative agent

Measles virus 1s an enveloped, ribonucleic acid {(RNA) virus of the genus
Marbillivirus, 3 member of Paramyxoviridae family, Paramyxoviruses are
5o called because they have an affinity for mucous membranes. It is
single-stranded, of negative polarity, and antigenically stable and only
one serotype exists. The genome encodes 8 proteins, including the
haemagglutinin (H) and the fusion (F) proteins. The lifelong immunity
that follows infection is attnbuted to neutralizing antibodies against the
H protein. Sequencing of the measles virus genome has so far identified
24 different genotypas that can be used to track transmission.

It 1s sensitive to heat and is inactivated rapidly in sunlight, heat and
extremes of pH but remains viable over long period when stored at-20°C
to -70°C.

3.1.3 Pathogenesis

Measles virus causes systemic infection. The median incubation period is 14 days [range, 7-21
days) from exposure to onset of rash. 2 to 3 days after infection and replication in the
respiratory epithelial cells, viruses reach regional lymph noedes and a primary viremia occurs
with subsequent spread to the reticuloendothelial system. Following further viral replication in
regional and distal reticuloendothelial sites/organs, there is 3 second wave of viremia, which
occurs 5 to 7 days after initial infection. During this secendary viremia, there may be infection
of all argans, including the skin, which coritributas to the typical rash and the gastrointestinal
tract mucasa, which is visible in the oral mucosa as Koplik spots, Measles virus multiplication is
more intense now in upper respiratary tract and virus is shed from nasopharynz fluid. Thus, the
persan is infectious to others fram 4 days before rash onset until 4 days after rash onset, the
period when the virus spreads into the air as droplets and aerosals). Inhaling such virus results
in new hosts getting infacted in the community; with the development of immunity, the virus
load in the body declines and disappears.
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3.L.4 Reservoir

Measles is 3 human disease. There is no known animal reservoir, no vactor and an
asymptomatic carrier state has not been documented.

3.1.5 Communicability

Measles is one of the most easily transmitted diseases. It is highly communicable with 3
sacondary attack rate of 75%-20% among susceptible persons. Measles is contagious from the
onset of prodromal phase (4 days before rash onset) to 4 days after the rach. The vactine virus,
although it is a live virus, does not appear to be communicable. After infection, the measles
virus invades the respiratory epithelium of the nasopharynx and spreads to the regional lympgh
nodes. After 2 days of replication in these sites, a primary viraemia widens the infection to the
reticuloendothelial system. Following further replication, secondary viraemia occurs 5-7 days
after infection and last for 4-7 days. The viraemia peaks 11-14 days after infection and then
declines rapidly over few days.

3.1.6 Transmission

Measles is a highly infectious [easily transmissible) viral disease spread by direct contact and
airborne transmission. If a case of measles is introduced among 2 group of nonimmune subjects,
secandary infection may occur in 12 to 18 persons (Ro= 12-18).

3.1.7 Susceptibility and Resistance

Persons who have not had measles or who have not been successfully immunized are
susceptible. Acquirad immunity after measles infection is usually life-long. Infants born to
mothers who have had measles are immune for periods varying from 3-14 months after birth,
depending on the amount of residual maternal antibody at the time of pregnancy and the rate
of antibody degradation in the new-born child. The presence of maternal antibody interferes
with the infant’s immunaologic response to measles vaccine,
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3.1.B Prevention

Pre-emptive vaccination is the only rational approach not to have measles disease. Because of
the extreme infectiousness of the disease, measures to control outbreaks in highly susceptible
communities almost invariably fail.

3.19 Immunity

Matural measles infection tends to induce higher antibody levels than does measles vaccination,
Following infection with measles virus, the initial cell mediated immune response is followed
by an antibody mediated response at the time of the rash. Some persons with very low or
undetectable antibody titres may be susceptible to measles, Recovery from measles is
dependent upon an adequate T-cell responsa,

Serologic studies have demonstrated that when given after © months of age, the
seroconversion rate with measles vaccine & 85%, and after 12 months of age 95%. The peak
antibody response accurs 6 to 8 weeks after infection or vaccination. Immunity conferred by
vaccination against measles has been shown to persist for at least 20 years and is generally
thought to be life-long for most individuals. Depending upan the titre of passively acquired
maternal antibodies, young infants are usually protected against measles for several months.
This protection decays by 63 months of age, leaving infants increasingly susceptible to measles.
Therefare, the recommended age for measles vaccination in National immunization schedule
is after completion of 9 months followed by 2™ dose after completion of 15 months of age. In
emergency settings like FDMN camps while campaign MR vaccine given is at 6 months of age.

3.1.10 Clinical feature of Meacles

The incubation period of measles, from exposure to prodrame
averages 10-12 days, fraom exposure to rash onset averages 14 days
{range 7—18 days). The prodrome lasts 2-4 days (1-7 days). It is
characterized by fever which increases in stepwise fashian, often
peaking as high as 103" -105% followed by cough, coryza and
canjunctivitis. Koplik spots appear 1-2 days before the rash to 1-2
days after the rash. It is punctate blue-white spots an the bright red
background in the buccal mucosa which are pathognomonic of
Measles. The maculopapular rash (measles rash) appear after
another 3-4 days, spreads from the face and neck to the trunk and Maculopapular rash -
extremities, fading after about 3 days. Patients normally improve by
the third day of rash, and are full recovery otcurs 710 days from the
anset of disease. Other symptoms of measles include anorexis,
diarrhoea especially in infants and generalized lymphadenapathy.

koplile's Spots
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Figure 8: Timeline of Infectivity, clinical disease and laboratory findings for measles virus
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3.1.11 Complication

Mast persons recover from Measles without sequelae. Some complications associated with
Measles may be facilitated by the transient suppression of cellular immunity, which is 3
characteristic feature of the disease. However, severe forms of the disease, including bleeding
from skin and mucosa, may occur. Among children less than 5 years of age, frequent measles
complications include otitis media (5-15%) and pneumonia (5-10%). In developing countries,
persistent diarrhoea with protein-losing enteropathy may ensue, particularly in young infants.

Measles encephalitis, which is considered an autaimmune disorder, occurs one in about 1000
cases; Subacute Sclerosing Pan encephalitis (SSPE), a slowly progressive infection of the central
nervaus system, occurs one in about 100,000 Measles cases.

3.1.1Z Case Fatality ratio (CFR)

In developed countries, measles deaths are rare, with case-fatality ratios in the range of D.01-
0.1%. In developing countries, the case fatality rate has been estimated in between 5%-15%
Persons with malnutrition, especially vitamin A deficiency or with sevére immunological
disorders such as advanced HIV infection are at increased risk of developing severe or even
fatal measles.
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3.1.13 Differential Diagnosis

Many illnesses are accampanied by fever, rash and a variety of
rnonspecific symptoms. In examining for measles, it s important
to consider Rubella, Dengue fever, Roseola (Human herpes virus),
Erythema Infectiosum (human parvowvirus) Enterovirus or
Adenovirus infectians, Toxic shock syndrome, Rickettsial diseases
and drug hypersensitivity reaction

Differential Diagnosis

e ——————

Rubeilz

Cengue fever

Ros=ola

Erythema (nfectiosum
Enterovirus fAdenoyiris
Infection

Grug hpsrsensitivity

Table 3: Comparison of clinical and epidemiological characteristics of measles and its

differential diagnosis

Disease Rubellz Measles Dengue
Causative agent Rubella Measles Dengue
Virus Virus Virus
Incubation Feriod 14-23 7-18 2-12
Faver Yes Yes Yes
Rash Yes Yes Yes
Conjunctivitis Yes Yes Yes
Coryza Yes Yes Yes
Joint symptoms Yes No Yes
Retro auricular Yes No No
tymphadencpathy
Serological test it IgM IgM
Still births Yes Yes Yes
Birth defects Yes No No

3.1.134 Measies Vaccine

Erythema Roseola
infectiocsum  jnfantum

Parvo Human
virusgi Herpest
4-20 10

Yas Yes
Yes Yes
es No

s Mo

Yes No

No Yes
=] leM
Yes No

Na Nao

Measles vaccine consists of live, attenuated strains of measles virus and is available, either as
monovalent measles vaccing ar as measles-containing vacoine (MCV) 1in cambination with
rubella, mumps or varicella vaccines, When using the combined measles—rubella (MR} vaccine,
measles—mumps—rubella (MMR] wvaccine or measles—mumps—rubella—varicella [(MMRY)
vactine, the protective immune responses to each individual vaccine antigen as well 3s vaccine-
assaciated adverse events remain largely unchanged. However, the rate of febrile seizures
gecurring 7-10 days after the first dose in children vaccinated with MMRV is sbout 2 times
higher (9/10,000) than in children who receive MMR and varicella vaccines separately at the

same wisit.

Measles vaccine protects equally well against all wild measles virus genotypes. A live vaccine

virus does not spread from vaccinated to the unvacoinated.
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Immune responses to Measles Containing Vaccine (MCV): Measles vaccine induces both
humaral and cellular immune responses comparable to these following natural infection,
aithough antibody titres are usually lower. Following vaccination, transient measles-specific
immunoglobuiin (Ig) M antibodies appear in the blood and lgA antibodies appear in mucosal
secretions; lgG antibodies, hence protective immunity, persist for decades, Vacoination also
induces measles virus specific CD4+ and CO8+ T lymphocytes.

Vaccinating infants before or at the age of & months often fails to induce seraconversion due
to the immaturity of the immune systam as well as the presance of neutralizing matermal
antibodies. The development of a high avidity antibody response is critical to the development
of protective immunity to measles virus, Antibody avidity to measles virus is generally lower in
children vaccinated at age 6 to 9 months compared with the avidity obtained in children
vactinated at age 12 months or above.

Studies on revaccination in children who failed to respond to their first dose of measles vaccine
given at 12 months show that almost all develop immunity after their second dose. Although
vactine-induced antibody concentrations decline over time and may become undetectable,
immunological mermory persists and, following exposure to measles virus, most peaple who
have baen vaccinated produce 3 protective immune response,

Following vaccination, the long-term persistence of neutralizing measles antibodies [26-33
years) and long-lasting protection against measles have been demonstrated by saveral
investigators. No studies yet have identified declining immunity as an important risk factor.

32 Rubella

3.2.1 Intoduciion:

The name rubella is derived from latin, meaning “little red”. Initially it was considered to be
varient of measles or scarlet fever and was called “third disease”, In 1814, it was first described
as a separate disease in the German medical literature, hence the common name “Gearman
measles”. Following a widespread epidemic of rubella infection in 1940, Norman Gregg, an
Australian opthalmologist, reported in 1941 the occurance of congenital rubells syndrome.

Rubella is:an acute, usually mild illness that presents sxanthematous fever and rash affecting
susceptible children and young adults worldwide. Its public health importance is due mainly to
the teratogenic potential of the virus. Infection in the early months of pregnancy usually affects
foetal development. Rubsalla infection of the foetus can result in miscarriage, foetal death or
birth of an infant with serious congenital defects. Congenital Rubella Syndrome [CRS) is an
important cause of blindness, deafness, congenital heart disease and mental retardation.

3.2.2 Causativeagent

Rubella virus is the only member of the Rubivirus genus of the Togavirus family. It is an
enveloped RNA wirus, with a single antigenic type that does not cross -react with other
members of the togavirus group. 1t is relatively temperature labile but is more heat stable than
measles virus. Rubella virus is imactivated after 30 minutes at 56°C, 4 minutes at 70°C and 2
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rminutes at 100°C. iis also susceptible to a wide range of disinfectants and is inactivated by 1%
sodium hypochlorite, 70% ethanol and formaldehyde.

323 Pathopgenesis

Following respiratory transmission of rubella virus, replication of the virus occurs in the
nasopharynx and regianal lymph nodes. The incubation period is 18 days (range 12 to 23 days).
Viremia occurs 57 days after infection and results in viral spread to different organs. Rubella
virus can be found in nasopharyngeal samples from 1 week before the onset of the rash to 2
weeks after, with maximal shedding occurring 1-5 days after rash onset. In pregnant women,
transplacental infection of the fetus occurs during viremia, The virus infects the developing
fetus. Fetal damage occurs through destruction of cells as well as mitatic arrest. Infants born
with congenital rubella may shed the virus for a year or more in pharyngeal secretions and
urine.

3.2.4 Reservoir

There is no known animal reservoir. Infants with CRS may shed rubella virus for an extended
period. Post-natal infection doeas not lead to pralonged shedding.

3.2.5 Communicability

Rubella spreads through contact with nasal or throat secretions of an infected person. This may
result from airbarne droplet spread, direct contact with an infected person or indirect contact
with freshly mfected articles. Infants with CRS shed large quantities of rubella in their
pharyngeal secretions and in uring, can serve as a source of transmission.

Rubella is moderately contagious, mostly when the rash is erupting, but is communicable from
1 week before, to 5-7 days ar more after the onset of the rash. Infants with CRS may shed virus
up to year after birth, There is no evidence that the vaccine virus can spread to contacts.

3.2.6 Transmission

Transmission is primarily by large droplets spread or direct contact with nasal or throat
secretions from an infected person. Less commonly it spreads by airborne aerosolized droplet
nucleior by indirect contact with freshly contaminated articles.

After the rubella virus infects the nasapharynx, it multiplies in the lining of the respiratory tract
and in local lymph nodes befare passing in to the blood stream. Viremia begins 5-7 days after
infection, spreading throughout the rest of the body, including skin. Virus can be jsolated from
the nasopharynx from up to 1 week before, to up to 2 weeks after the onset of rash.

327 Susceptibility and Resistance

Humoral and cell mediated immunity develop following a rubella infection. 1gG and lgM
antibodies are observed about 14-18 days after rubella infection, at about the time when the
rash appears. Rubella igM antibody wane quickly and are usually undetectable after 2 months,
whereas rubella 1gG antibody persists.
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Rubella specific |gM is diagnostic of acute infection. Rubella specific 1gG is a long-term marker
of previous rubellz infection. 1gG begins to rise after the onset of the rash, peaks about four
wieks [ater and generally lasts for rest of life. Natural rubella infection generally confers lifelong
mmunity.

3.2.8 Prevention

Vaccination is the rational approach not to have Rubella. Dne does of rubella containing vaccine
an or after the first birthday is effective tool for controlling rubella

3.2.9 Clinical Aspects of Rubeslia

Approximately 50% of rubella infections are subclinical and may not be detected except
through laboratory confirmation.  The main symptoms include inflammation of the
lymphnodes and a maculopapular rash, which may be preceded by mild catarrhal symptoms,
Enlargement of the lymphnodes (lymphadenopathy) accur from 5-7 days before and up ta 2
days after the onset of rash.

The incubation period for rubella ranges from 12-23 days, average period is 14 days. A short
prodromal phase (1-5 days) accurs before the rash appear in adolescents and adults but notin
children. In children rash is usually the first manifestation. The prodrome involves low grade
fever, headache, malaise, amorexia, rmild conjunctivitis, caryza, sore throat, cough and
lymphadenopathy invalving the suboccipital, post auricular and cervical lymphnodes.
Appraximately 14-18 days after infection, a maculopapular rash develops. The rash, which may
be difficult to see, starts on the face and neck and spreads rapidly down over the trunk and
extremities. The rash fades after 1-3 days and is occasionally pruritic, Joint pain and tamporary
arthritis, which are uncommon in children, occur frequently in adults, especially in woman.

Figure 9: Clinical features of typical rubella infection
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3.2.10 Clinical feature of Rubella

Rubella is a mild self-limited iliness that usually occurs during childhood. During the second
week after expasure, there may be a prodromal illness consisting of faver usually <39.0 °C,
malaise and mild conjunctivitis, which is more common in adults. Post auricular, occipital and
posteriar cervical lymphadenopathy is characteristic, and typically precedes the rash by 5-10
days. The maculopapular, erythemsatous and often pruritic rash accurs in 50-80% of rubella-
infected persons. The rash, usually lasting 13 days, starts on the face and neck before
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progressing down the bedy. Serological studies Rave shown that 20-50% of all rubella
infections occur without a rash, or are subclinical, Joint symptams (arthritis, arthralgia), usually
of short duration,

3.2.11 Complication

Complications of rubella are nat common, but they generally oceur more often in adults than
in children.

Arthralgia or arthritis affects often fingers, wrists and knees. Joint symptoms tend to occur
about the same time or shortly after appearance of rash and may last up to one month. Chronic
arthritis is rare.

Encephalitis occurs in one in 6000 cases, more frequently in adults especially in fernales than
children, but occasionslly incidences have been reported as high as 1/500 and 1/1600.
Mortality estimates vary frem 0 to 50%.

Haemarrhagic manifestations occur in approximately one per 3.000 cases, occurring mare
often in children than in adults. These mamfestations may be secondary to low platelets and
vascular damage, with thrombocytopenic purpura being the most commen manifestation.
Gastrointestinal, cerabral or internal haemorrhage may occur, Effect may last fram days to
months, and most patients recover, Additional complications include orchitis, neuritis, and 3
rare late syndrome of progressive panencephalitis:

3.2.1Z Laboratory Diagnosis

Many rash illnesses can mimic rubella infection, and as many as 50% of rubella infections may
be subelinical. The only reliable evidence of acute rubella infection is a positive viral culture for
rubella or detection of rubella virus by polymerasa chain reaction (PCR), the presence of
rubella-specific lgM antibody or demonstration of a significant rise in IgG antibody from pairaed
acute- and convalescent-phase sera.

Rubella virus can be isolated from nasal, blood, throat, urine and cerebrospinal fluid specimens
from rubella and CRS patients. Virus may be isolated from the pharynx 1 week before and until
2 weeks after rash onset. Although isolation of the virus is diagnostic of rubella infection, viral
cultures are labour intensive and therefare not done in many laboratories; they are generally
not used for routine diagnosis of rubella. Viral jsolation is an extremely valuable epidemiologic
tool and should be sttempted for all suspected cases of rubella or CRS.

Serology is the most commaon method of canfirming the diagnosis of rubella. Acute rubella
infection can be serologically confirmed by a significant rise in rubella antibady titre in acute-
and convalescent-phase serum specimens or by the presence of serum rubella IgM. Serum
should be collected as early as possible (within 7—10 days) after onset of illness, and again 14—
21 days {mimimum of 7 days) later. False-positive serum rubella IgM tests have occurred in
persons with parvovirus infections, with a3 positive heterophite test for infectious
monanucleosis, or with a positive rheumatoid factor.

The serologic tests available for laboratory confirmation of rubella infections vary among
laboratories.

Enzyme-linked immunasorbent assay (ELISA) is sensitive, widely available and relatively easy to
perform. It can also be modified to measure lgM antibodies. Most of the diagnostic testing
done for rubella antibodies uses some variation of ELISA.
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Serological testing is the preferred method for routine |aboratory diagnosis of rubella. The
presence of rubella 1IgM or demonstration of a significant rise in rubella 1gG from paired acute
and convalescent serum samples provides evidence of ongoing or recent rubella infection. On
rare occasions, false-positive lgM results may occur when IgM antibody detection kits are used,
e.g. enzyme-linked immunosorbent assay (ELUSA). Where rubella is rare, false-positive
serological results become relatively mare common, thereby increasing the need for
confirmatory tests. The presence of lgM antibody must always be interpreted with caution if
there is no clear chinical context [e.g. when testing 15 routinely performed during pregnancy).
Congenital rubella infection is most commonly diagnosed by detection of rubelia IgM in serum
ar oral fluid sampled during the early months of life,

Currently, ELISA is the most freguently used method for rubella antibody. sereening and
diagriosis because it is sensitive and adaptable and can be readily automated. However, the
majority of early studies on rubella vaccines and seroprevalence studies used a haem
agzlutination inhibition assay. Latex agglutination, single radial haemolysis and plague
neutralization may also be used, mainly for confirmatory purposes. RT-PCR assay is a highly
sensitive and specific diagnostic tool. Viral isalation is [abour-intensive and costly, and is not
routinely used for diagnosis.

3.2.13 Treatment

There is no effective antiviral treatment for rubella, and symptoms are often so mild that
treatment usually is not necessary. However, isolation from others especially pregnant women
during the infectious period s necessary. Treatment of symptoms includes plenty of fluids and
pain rehef if required. Paracetamaol may be used to reduce fever and pain. Aspirin should not
be given to children under 12 years of age unless specifically recommended by a doctor,

3.2.14 Rubella Vacdne

The Ruballa RA 27/3 vaccine s a live attenuated virus, was first isolated in 1265, The virus was
attenuated by 25-30 passages in tissue culture, using human diploid fibroblasts. It does not
contain duck, chicken or egg protein, There are a few other vaccines based on different strains
available in some other regions. Rubella vaccines are available sither as monovalent
formulations or in combinations with other vaccine viruses, as RCVs. Commonly used RCVs are
combinations with vaccines against measies (MR), measles and mumps (MMR) or measles,
mumps and varicella (MMRV). Each dose of an RCV contains a defined number of infectious
units (21000 PFU or CCID50). When stored at +4 *C, most RCVs have a shelf-life of 23 years,

Schedules

The high respanse rate to asingle dose of rubella vaccine (295%) and the long-term persistance
of pratection in vaccines do not support a routing requirement for a second dose of rubells
vaccine. However, based on the indications for a second dose of measles-contaming and
mumps-containing vaccines, a second dose of MR or of MMR is now offered in most countries,

An RCV 5 normally administered as a subcutaneous injection [but may also be given
intramuscularly), usually at age 12—-15 months, but it can also be administered to childran aged
5-11 manths and to alder children, adolescents and adults. In most countries, rubella vacane
is given as MR or MMR, and the age of administration follows the schedule for measles —that
is, the first dose is usually given 9 months or 12-15 months and a second dose at 15-18 months
or 46 years.
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During outbreaks of measles, MR or MMR may be administered to infants as young as 6 manths.
Because of the possibility of lower seroconversion, the dose administered at 6§ months should
riot be counted as 3 valid dose, and the child should be vaccinated with subseguent dosa(s) of
RCVs according to the usual national immunization schedule.

Immuneogenicity and vaccine efficacy

Rubella vaccine induces serocanversian rates of approximately 95% or higher after a single
dose.

The RA27/3 strain achiaves antibody titres that dosely resemble those induced by natural
infection. in clinical trials, 95-100% of susceptible persons aged 12 manths and older develaped
rubella antibodies after a single dose of the vaccine. It should be noted, however, that the
immune response may be relatively slow, and therefore, it is advisable to wait until -8 weeks
after immunization to assess seroconversion. Up to 5% of all vaccines fail to seroconvert; in
part, this may be due to concurrent infection ar — in young infants — to pre-existing maternal
rubells antibodies.

The immune responses to rubella antigens are not affected by the other components of the
vactine in the combinations MR, MMR ar MMRV. Also, seroconversion rates are similar armong
the different formulations of RA 27/3 vaccine when it is given concurrently with other live or
inactivated vaccines.

3.3 Measles and Rubella surveillance

3.3.1 Background

in May 2012, at the World Health Assembly (WHA), the Glabal Vaccine Action Plan (GVAP) of
the decade of vaccines (DoV) was endorsed. One of the goals of GVAP was to meat measles
and rubella elimination in at least 5 Regions by 2020.

I 2013, at the 66th session of the Regional Committee of the World Health Organization (WHO)
South-East Asia Region (SEAR), the 11 SEAR member states established a3 regional goal to
eliminate measlesand control rubella and congenital rubella syndrome (CRS)* by 2020. Country
efforts in the South-East Asian Region have led to a 75% decline in measles deaths between
2000 and 2017, Based on the recommendations of the midterm review and regional verification
Committee (SEAR-VC) for measles elimingtion and control of rubells & CRS, the 72nd session
of the Regional Committee of the WHO South-East Asia Region (SEAR) adopted the target of
elimination of measles and rubella by 2023,

The impact of the measles vaccine on global public health is tremendous. Before 1963, most of
the world's population caught measles by their 15th birthday, resulting in an estimated 100
million casas and over 2 million deaths annually. By 2000, four decades of steadily increasing
use of the vaccine saw a dramatic reduction of cases to just over half a million annually. in 2002,
the Americas declared that measles was eliminated from the region.
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» Even though a safe and cost-effective vaccine is available, in 2018, there were more
than 140 000 measles deaths globally, maostly among children under the age of five.

+ Measles vaccination resulted in 3 73% drop in measles deaths between 2000 and 2018
worldwide

+ |n 2018, sbout B6% of the world's children received one dase of measles vaccine by
their first birthday through routine health services — up from 72% in 2000.

s  During 2000- 2018, measles vaccination prevented an estimated 23.2 million deaths
making measles vaccine one of the best buys in public health.

3.3.2 Measles and Rubellz Surveillance in Bangladesh

In setting a measles elimination goal, a sensitive case-based surveillance system is essential to
monitor progress toward elimination and to sustain measles, rubella and CRS elimination. The
objectives of case-based surveillance are to detect, investigate and classify all suspected cases;
and to respond confirmed outbreaks. Bangladesh started measles outbreak surveillance in
2003 and case-based surveillance fram 2008. Currently Bangladesh is conducting ‘fever and
rash” surveillance to detect measles and rubella, under which all the samples collected are
tested for both measles and rubella (parallel testing).

The objectives of surveillance are to:

¢  (Characterize epidemiclogy and measure burden of measles and rubella

o Detect and investigate outbreak and take immediate actions far preventing
additional cases or deaths during outbreaks

*  Help public health officials at the upazila, district, municipality, city corporation,
division and national leval to develop more effective strategies to prevent diseasas

*  Measure the impact of vaccination programme

e |dentify high risk population and areas

*  |dentify problems in service delivery [e.g. Cold chain problem, adverse event)
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¢ Measure the impact of specific health intervantions and determine if a particular
disease prevention strategy is effective {e.g. supplementary vaccination campaigns).

The standard mode of surveillance for elimination strategies is to detect, report and investigate
all suspected cases; for case confirmation, labaratory testing at an accredited laboratory is
crucial. As Bangladesh is moving toward elimination goal hence, the laboratory-supported
case-based surveillance is vital for better understanding of transmission patterns and guide
rapid response to interrupt the chains of virus transmission.

3.3.3 Measles Elimination in Bangladesh

Bangladesh endorsed the measles mortality reduction goal set in UN General Assembly Special
Session on children in May 2002 and in World Health Assembly 2003. In accordance with the
Joint WHO/UNICEF measles mortality reduction strategic plan, the Government of Bangladesh
developed the National Measles Control Plan of Action 2004-2010. Based on the plan, measles
catch-up campaign was conducted targeting 35 million children from 9 months to 10 years in
2005-06, followed by follow up campaign in 2010 targeting S months to under 5 years children
and MR campaign in 2014 targeting 9 months to under 15 years children. The last MR faollow
up campaign wasconducted fram December 2020 — February 2021 whare more than 36 million
children were vaccinated.

In line with regional goal Bangladesh is determined to eliminate measles, rubella and CRS by
2023, Bangladesh has startad measies surveillance integrated with VPD (Vaccine Preventable
Diseases) surveillance from 2003 and initiated measles case-based surveillance from 2008. CRS
surveillance was initiated in 2012 and CRS surveillance integrated with AFP and VPDs
surveillance from 2014. Bangladesh has made significant progress in achieving sensitive and
guality measles surveillance.

Measles vaccine was introduced in Bangladesh in 1979. Since 1979-2011 single dose of measles
vaccine was given after completion of 02 months of age. Rubella vaccine was introduced as first
dose of combination of Measlas-Rubella (MR) vaccine in 2012, In the same yaar measlas 2°¢
dose was introduced after completion of 15 months of age. Measles secand dose was replaced
by MR second dose in 2015,

The epidemiology of measles, rubellz and CRS in Bangladesh suggests that the country is
making progress towards their eventual elimination. Following the 2014 catch-up MR SIA, the
number of measles and rubella outbreaks drapped sharply during 2014 and 2015 (figure 11).
Similarly, the actual number of rubella cases drapped dramatically and has remained low
(figure 14) with annual incidence of 0.75 — 1.2 confirmed cases per million population since
2014. However, the number of measles outbreaks has picked up in 2017, 2018 & 2019 which
dropped again after the MR campaign 2020.
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Figure 14: Confirmed rubelia cases, Bangladesh 2018-2022
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Figure 15: Age specific incidence of confirmed measles cases, 2018-2022, Bangladesh
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Bangladesh has made steady progress towards achieving: its goal of measles, rubella and CRS
elimination with respect to increasing levels of population immunity over wide age-ranges,
surveillance quality and routine vaccination coverage with two daoses of MR vaccine. However,
reaching the last 5-10 percent of children that remain unvaccinated or under-vaccinated
remains a cammon challenge for this and all immunization programmes. Such children are
often the hardestto reach. Rigorous and uniform application of the proven measles and rubelia
elimination strategies, in addition to developing and

implementing innovative tactics for specific populations and situations, are necessary to
achieve the equity and timeliness of vaccination service delivery and utilization as well as
elimination=standard surveillance guality that are needed to achieve and sustain measles,
rubella and CRS elimination.

The Government of Bangladesh has endorsed a National strategic Plan of Action by adopting
the global and regional strategies to address the issue of measles and rubella burden.

3.33.1 Goal of Measles;, rubella & CRS

Achieve and maintain elimination of measles and rubella with interruption of the
transmission of indigenous measles and rubella viruses by 2023,

Objectives

1. Achieve and maintain at least 95% coverage with 2 doses of MR vaccine
in every upazila, municipality and city corporation zone through routine
and/or supplementary immunization.

2. Establish elimination standard measles; rubella and CRS surveillance and
programme performance monitoring.

3. Maintain an accredited measles and rubella laboratory to conduct
serologic and virologic/molecular testing for measles, rubellz and CRS.

4. Prevent, prepare and respond to measles and rubella cutbreaks.

5 Advocacy, social mobilization and program communication to obtain
pelitical commitment for measles, rubella and CRS elimination,
establish inter-sectoral and societal linkages and create demand for
immunization services,

|
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3.33.2 Strategies of Measles Elimination Programme

Four strategical compenents

. Strong routine immunization: The first dose of measles containing vaccine (MCV1)
is given to the children at the age of 9 months {i.e. after completion of 9
months to before the first birthday)

. Second opportunity for measles immunization: A secand dose of measles
vaccine (MCV) is given to all children at the age of 15 months (l.e. after
completion of 15 months) through routine immunization aiming to vaccinate all
children of target age group.

. Intensified surveillance: prompt identification and investigation of measles cases
with sample collection for laboratory canfirmation

. Impraved clinical management of measies cases: providing Vitamin A
supplementation and adequate treatment of complications.

3.3.4 Case definition and case Classification

Suspected case of measles: A patient with fever and moculopepular (non-vesicular) rash or a
patient whom a clinician suspects measles ar rubella irrespective of age.

Suspected Measles Outbreak: Occurrence of 3 or more casesin a rural ward or urban mahalla
{approximately 10,000 population) in a periad of 30 days. A single laboratary confirmed case
of measles or rubella should be treated as an outbreak and public health response should be
initiated accordingly.

Laboratary criteria for diagnosis: Presence af meastes/rubella specific 1gM antibodies.

Laboratory-confirmed case A suspected case of measles or rubella that has been confirmed
positive by testing in a proficient laboratory, and vaccine-associated iliness has been ruled out.

Epidemiologically linked case: A suspectad case of measles, or rubells, that has not been
confirmed by a laboratory but was geographically and temporally related, with dates of rash
anset occurring 7-21 days apart for measles (or 12-23 days for rubelia) to a laboratory-
confirmed case or, in the event of a2 chain of transmission, to another epidemiologically-
confirmed measles or rubells case.

Clinically compatible measles case: A suspect case with fever and maculopapular (nan-
vesicular) rash, for which no adeqguate clinical specimen was taken and which has not been
linked epidemiologically to a laboratory-confirmed case of measles, rubella or another
laboratory-confirmed communicable disease.

As countries get closer to elimination, most of the suspected measles cases should be
confirmed by laboratory or epidemiological linkage. Qinically compatible cases are highly
unlikely to be measles when the country is at or near elimination.

Clinically compatible rubella case: As the rubella surveillance of Bangladesh is utilizing the
measles surveillance platform, there is no clinically compatible rubella cases rather clinically
compatible measles case.

Non-measles discarded case: A suspected case that has been investizated and discarded as
rion-measles using laboratory testing in a proficient laboratory or epidemiological linkage to 3

=
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laboratoryconfirmed outbreak of another communicable disease confirmation of anather
aetiology failure to meet the clinically compatible measles case definition.

If the case is also negative for rubella, this is 3 non-measles non-rubella discarded case.

Endemic cases: Endemic measles transmissian is the existence of any continuous indigenaus
chain or re-established chain of transmission of measles/rubella virus persisting for >1 yearin
any defined geographic area. An endemic measles case is a laboratory or epidemiologically
confirmed measles case resulting from endemic transmissian of the measles virus. For rubella,
any case that cannot be proved to be imported is considered indigenous.

Imported cases: An imported measles case is a confirmed case which, as supported by
epidemiologic and/or virologic evidence, was expasead outside the country or region during the
721 days prior to rash onset. For rubella, the time frame is 12-23 days. A travel history to an
area where measies occurs and during a plausible time frame must be demonstrated; results
of molecular sequencing of the virus isolated from the cases should be compatible with the
areas/countries visited. The possibility of local exposure to measies must be excluded after a
careful community investigation,

Import-related cases: An import-related case is:a confirmed caze which, as supported by
epidemialogic and/ar viralogic evidence, has locally acquired infection as part of a transmission
chain related to an /mported case. A chain of transmission is two or more confirmed cases that
are epidemiologically linked. The investigation should thus demonsirate that the import-
related case had direct contact 7-21 days with an imported case or another import-related case
{1223 days before rash onset for rubella). Molecular sequencing dats of the isolated virus, if
available, could support the link.

Cases with unknown source of infection: A confirmed case for which the source of infection
was not identified. It is possible that an epidemialogical link to an imported case or an import-
related case cannot be found even after a thorough investigation, and sporadic cases with
unknown source of infection are nat necessarily indicative of endemic transmission. Hawever,
the identification of sporadic cases might indicate gaps in surveillance. The pattern of
occurrence of these cases (e.g. number of transmission chains and number of cases involved,
geographical and temparal distribution) is as important as their number.

Measles vaccine-associated illness:
A suspected case that meets all five of the following criteria:

1. The patient had a rash iliness, but did not have cough or other respiratory symptoms
related to the rash

2. The rash began 7-14 days after vaccination with a measles-containing vaccine

3. The blaod specimen, which was positive for measles IgM, was collected 856 days after
vaccination

4. A thorough field investigation did not identify any secondary cases

5. Field and |aboratory investigations failed to identify other causes, or genotype A was
isolated from the suspected case (genotype A is only vaccine-related and does not occur
as wild-type infection).




Acute measles-related death: Any death sccurring within 30 days of rash onsat of 3 measles
case (laboratary-confirmed, epidemiclogically linked, clinically compatible) that is related to a
complication of measles (such as pneumonia) not due to other related cause, e.g. 3 trauma or
chronic disease,

3.3.5 HKey definitions related to measles and rubella surveillance

Measles, or rubella, eradication: worldwide interruption of measles, or rubella, virus
transmission i the presence of a surveillance system that has been verified to be performing
well,

Measles elimination: the absence of endemic measles transmissian in a defined geographical
area (e.g. region or country) for 212 months in the presence of a well-performing surveillance
system, ‘However, verification of measles elimination takas place after 36 months of
interrupted endemic maasies virus transmission.

Rubella and CRS elimination: the absence of endermic rubella virus transmission in a defined
geographical area (e.g. region or country) for =12 months and the ahbsence of CRS cases
associated with endermic transmission in the presence of 3 well-performing survaillance system.
However, verification takes place after 36 months of interrupted endemic virus transmission.

Rubella and CRS control: 3 35% reduction of rubella and CRS as compared with the 2008
basaline nationally and for the Region.

Endemic measles, or rubella, virus transmission: the existence of continuous transmission
of indigenous ar imparted measles virus, ar rubella virus, that persists for 212 months in any
defined zeographical area.

Re-establishment of endemic transmission: occurs when epidemiological and laboratory
evidence indicates the presence of a chain of transmission of a virus strain that continues
uninterrupted for =12 months in a defined geographical area where measles or rubella had
previously been eliminated.
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Laboratory or epidemiologically confirmed cases should be further classified gccording to the source of
the infaction as imported cases, impart-related cases or cases with an unknown source.

3.3.6 Measles case Investigation

Case Identification, Notification, Investigation & reporting

In elimination mode, measles surveillance must be case hased. The surveillance system should
be able to do the following in a timely manner:




detect, notify and investigate suspected measles cases and outhreaks; correctly classify
cases as confirmed or discarded; determine if they were due to failure of programme
implementation (for example, should have been vaccinated but were not), due to
vacane failure, or occur in someone for whom vaccination is not recommended; and
inform actions that redute morbidity and mortality and prevent further virus
transmission.

Active surveillance in health facilities: All cases of measles who meet the surveillance
case definition of measles when present to the sutpatient clinic, emergency room and
inpatient ward in health care facilities should be identified and investigated by
attending physician. The clinicians (RMOs, MODs, Paediatricians and ather Physicians) of
the health care facility collect information from cases when they attend the patients for
first time. They record information on AFP & EP| disease report form (Annexure 01) and
hand over to H50 at the end of their duty.

Passive Surveillance: Weekly review of health facilities register book is essential so that
no case is missed. In Bangladesh the surveillance system is established in selected health
facilities (both private and public) throughout the country.

Miedical officer in the hospital detects, investigates and reports any suspected measles
cases to HS0 immediately using "Suspected measles case invastigation form”™ {Annexure
03). 5/he also must assist in collection of specimens and ensure appropriate case
management.

H50 to ensure the above-mentioned processes are duly undertaken. Where required
HS0 should assist in case investigation, sample collection and transportation of
specimens to designated lab.

HS0 is 3lso responsible to prepare & submit line listing report to (5/CHO, notify DSFP,
contact SIMO when necessary.

Suspected Measles Case Investigation Forms (CIF) will be sent to the National laboratory
along with the specimens.

It there are tases with no [aboratory specimens, case investigation forms of those cases
also to be sent to the natianal laboratory.

NPML will complete the "Status of specimen condition” section of the CIF for gach
suspected measles case with sample. At national level EPID number is checked and
corrected if needed. A copy of CIF with completed specimen condition part for cases
with samples and checked and carrected EPID number to be sent to Surveillance and
Immunization Medical Officer (SIMO) responsible for the area.

The SIMO alsa to be notified to provide technical assistance to ensure proper
investigation of cases.

CS/CHO will compile the information of AFP & EP| Disease Weekly Line listing form
coming from each surveillance unit under the catchment area and submit the report to
EPI HQO by following Tuesday.
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Role and responsibilities of DSFPs/LS0s/SIMOs and National level

Role of Local Surveillance Officer (LS0Q) and or Surveillance Immunization Medical Officer (5IMO)
in Active weekly surveillance

- The assigned officer, usually the LSO along with the SIMO for the particular hospital
will visit the hospital every week to review inpatient registers, outpatient registers and
logbooks for any suspicious measles/rubella cases.

= S5/he will contact pediatricians, neurologists, medical officers and nurses to determine
it any new suspected cases of measles/rubella were identified during the previous
week (since last visit to current visit)

- The visit to be documented by signing the registers/records that are checked

- The L350 and/ or SIMO will complete the AFP, NT, Measles and CRS Weekly Active
Surveillance form and submit to EPI/HQ by Tuesday of the following week

= Ensure case investigation forms for suspected measles/rubella are send to the national
laboratory along with the specimens as appropriate collected

SIMO encourage reporting of suspected measles cases, facilitate timely reporting to €5, CHG,
facilitate case investigation, collection of specimens and case managemeant.

Role of UH & FPO/MMO/ZMO/AHO at Upazila/Zone/Municipality level

- Prepare line listing report (AFP& EPI Disease Weekly Line listing Form for hospitals
and upazila health complexes) and send to the Civil Surgeon office ar the City
Cooperation CHO office by next Tuesday, even if no cases identified, zero reporting)

- Ensure case investigation of measles cases using Suspected Measles Case
Investigation Form. (Annexure-09)

- Ensure blood spacimens, nasopharyngeal swabs/urine are taken from suspected
cases and arrange for transport of the specimen to the national laboratory with
suspectad measles case investigation farms.

= Pravide feedback to field staff to imtiate control measures

Ensuring that all data from casas are properly collected, analyzed and interpretaed for local
action.

Role of Civil Surgeon/ Chief Health Officer at the District/City Corporation level

The Civil Surgean office and the CHO office will compile the data of the health facilities in
their area and submit to EPI-HQ.

The followng surveillance activities need to be carried out at the district/city corporation
leveal

- Monitoring weekly surveillance reports of measles cases including zero case reports
submitted by heaith facilities and submit to EPI-HQ

Ensuring weekly analysis of measles cases to identify any suspected outbreaks
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- Ensure blood specimen, nasopharyngeal swab or urine specimen are taken from
suspected cases and arrange for transport of the specimen to the national laberatory

- Ensure appropriate case management

- Incase of suspected gutbreak arganize outbreak investigation and management
through district/city corporation rapid response team

- Ensuring that all data from cases are properly collected, analyzed and interpreted for
local action

Manitor imeliness and completeness of weekly reporting.

Role of EPl Manager at National lavel

- Confirm cases and outbreaks using serology and virus isolation at the National
Laboratory

- Analyze disease patterns and trends, interpret surveillance data in conjunction with the
routine immunization coverage data and produce routine reports

- Moenitor surveillance performance using standard indicators
- Supervise and provide technical support to district and divisional level activities
- Provide feedback to peripheral levels and forward data for action

- Use data to evaluate national objectives and to guide the control programme.

Steps of Case Investigation & CIF filling up

Case investigation is important to confirm the disease and identify the magnitude of public
health response required. Medical officer assigned by DSFP should be responsible for case
investigation within 48 hours of case reporting. Every reported case 15 investigated using
standard “Suspected Measles Case Investigation Form” (Annexure 09) which captures certam
core variables like notification/investigation information, case dentification, hospitalization, history
of vaccination, clinical symptoms, traval, contacts, specmen collection, feedback etc.

Key components for filling up the MR-CIF:

1. Assign MR EPID number (by upazila/CC/Mun health authority), as unigue identifier as
per S0P given below.

2. Record Type of Case{s): (Sporadic/Outbreak); sporadic are isolated cases that are
scattered across  the Upazila/Municipality/Gty  Corporation  without  any
clustering/contiguity in place and time and do not fit in to the prescribed cutbreak
definition. If case belongs to an outbreak, mention outbreak-1D (Ex: MSL BAN-DIS-
UPZ/CC/MUN-YR-Outbreak No.).

3. Fill up background information section with date of notification, name and designation
of the persan natifying, date of investigation, faclity name and medical record.

4. Complete case identifications details including name, age, sex, address etc. in the
secand section.
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Take clinical information of each reported suspected case for signs and symptoms.

* Date of onset of rash is'the most important date and should be stricthy assessed
and validated.

»  History of fever with maculopapular [non-vesicular) rash alang with cough/coryza/
canjunctivitis/joint painf/lymph node enlargement.

Take vaccination history of Measles-Rubella Containing Vaccine (MRCV] indetail in bath
Rl and SiAs

e Measles vaccine (M/MR/MMR] received through routine EPI (before rash onset)
including both doses of MRCV1 and MRCV2 by card/history

®  Measlesvaccing (M/MR/MMR) recewed through SIA campaigns {before rash onset)
*  Total MCV {M/MR/MMR) doses
®  Dateof last dose of MCV (before rash onset)

Take epidemiologically significant travel history of suspected case, to identify the
areafdistrict from where case picked up infection {i.e., within the last 30 days befare
rash onset) which will help to determine the district of residence based on incubation
period and mare importantly help in prioritising for the contact tracing/active case
search activities.

Collect serum sample from all suspected cases within 28 days of rash onset and in
addition collect anyone (throat swab/nasopharyngeal swab) samples if the case is
investigated within 7 days of rash onset, for both serology and virology respectively.

Ensure proper shipment of collected specimens to the designated WHO accredited
Measles laboratory network under cold chain along with properly filled Measles-
Laboratary reguest form.

Rubella in 3 pregnant woman: A laboratory confirmed rubella case detected in a
pregnant woman needs to be followed up till the outcome of pregnancy for abiservation
and record of foetal outcome for any abortion/stillbirth/congenital anomalies in the
riew-born like congenital cataract, congenital deafness and congenital heart diseasef
any other anomalies suspected in 3 CRS case (additional tests may be required for the
new born; case investigation using standard CF should be completed for suspected CRS).

Record Final classification based on labaratary result and in case of nil/inadequate
sample, clinical case classification may be done.

EPID number [unique case ID)

It is eritical to assign a unique case identification number to sach suspacted case. This
case identification number should begin with one or more three-letter combinations to
designate the geographic location, followed by the year and the case number. Forms,
specimen labels and all communications related to the case should cite the unique case
ideritification number. The box below gives an example of a unique case identification
number.

It is a 16-character alphanumeric fizure given as a unique case identifier.

V.,_-v-—”'* 55
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*  First 3 charters signify disease (MSL), next 3 characters for country code (BAN), next 2
for district code, next 3 character for Upazila/City Corporation/Municipality code, next
2 for year of rash onset and next 3 is the serial no. of the cases in that year in the same
upazila/City Corporation/Municipality.

* Any error in the EPID no. may misclassify the cases/outbreaks,

'MSL BAN-33-286-22-001

MSL: indicate disease Suspected Measles

'BAN: country code

33: district code (Khulna)

286: Uparila Code (Koyra)

22: year of rash onset

001: serial no. of the cases in that year in the same Uparila

3.3.7 Laboratory diagnosis

Clinical diagnosis is not sufficient to confirm measles infection. The most common test used to
confirm measles diagnosis is the presence of measles-specific 1gM antibodies in sera collected
fram suspected measles cases. Isalation of measles virus is extremely important for molecular
epmdemialogic surveillance to help to determine the geographic origin of the virus and the virus
stramn circulating in the country.

The ELISA test for detection of measles-specific IgM antibodies: Measles-specific 1gM
antibody appears within the first few days of onset of rash, attains peak level approximately
one week later, decline rapidly after one month and rarely detectable at six weeks after rash
onset. In the first 3 days after rash onset test for IgM may give false negative resultin 20% cases.
The detection of measlas IgM antibody in the blood of aclinical measles case can be considered
confirmation of measles virus infection.

fgMisalso produced on primary vacamnation and it may decline more rapidly than IgM produced
in response to the wild virus, Vaccing and wild virus IgM cannot be distinguished by serglogical
tests. Avaccination hustory is therefore essential for interpretation of test results.

Virus isolation/detection: Nasopharyngeal swab and urine specimen are usad for Isalation of
measles virus in cell cultures. Nasopharyngeal swab and urine sample for virus isolation to be
collectad within 7 days of rash onset. The detection or isolation of measles virug in clinical
specimens can also be used to confirm measles diagnosis. This provides very important
information about geographic ongin of measles virus importations and complements
informatian obtained from epidemialogic investigation. In addition, when vaccine related cases
are investigated, sequencing of 3 viral isolate allows discriminating between vaccine and wild-

type strains.
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3.3.7.1 Specimen collection and transportation

Whenever measles/rubella is suspected, designated personnel should secure specmens for
labaratary confirmation.

Samples reguired for measles surveillance:
*  Serum
e  Throat swab
* Urine

Adequate blood sample should be collected on first contact with the patient during the case
investigation. it is also recommended to take the nasapharyngeal swab/throat swab for
virology along with the serclogy specimen by 7 days of rash onset. The likelihood of detecting
leM antibodies s high if blood specimen is collected between 3 and 28 days after onset of rash.
Shipment of the sample to 3 recognized |aboratory should take place as soon as possible,
maintaning appropriate cold chain (4-38°C).

Venous blood collection for serology

* ‘Venepuncture in sterile labelled tube (5 mL for older children and adults and I mL for
infants and younger children).

¢  Whaole blood can be stored at 4-8°C for up to 24 hours before the serum is separated.

s  Whale blood should be allowed to clot and then centrifuged at 1000 = g for 10 minutes
to separate the serum.

® The serum should be carefully removed with a fine-bore pipette to avoid extracting red
cells and transferred aseptically to a sterile labelled vial.

e Serum should be stored at 4-8"C until shipment takes place, but not more than a
maximum of 5 days: When kept for longer periods, serum samples must be frozen at
temperature of —20°C.

Serum Collection procedure

A single blood specimen should be collected from each case at the first contact within 28 days
of anset of rash.

Collection-kit Samples for MR serological diagnosis

« Lab request form
E—- -

Cral fluid Drried biood spot

\WER 35 ZO0E HN. TI5-23T and WEMWE T00E ST EST-SED

*«  Cryovial, 3ml sterife blood
collection tubes

= Cryovial, 2ml  sterile
serum storage vials
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Tourniguet

Specimen label for cryovials,
marker pen

5 ml syringe with 23G neadle

Butterfly/scalp wein with 236G
needle

Band aid

Disposable gloves and face mask
{one set pach)

Alcohol swah

Gauge pieces

Blood - Serum Collection Kit

Zip lock plastic bags

Plastic dropper

Hub cutter

Vaccine carrier with four ice packs

First aid kit (Along with address of nearest referral facility in case af bieod clotting
complications)

Waste disposal bag.

Collection method

Explain the subject/parents about B collection, serum separstion & stomge

blood collection.

Determine the best collection site
(e.g., wrist, cubital area).

Fet b B o 1 v

L lhad guiprnie

Clean your hands with the hand
sanitizer and put an a new pair of
disposable gloves,

Tie 3 tourniquet proximal to the
site of puncture.

TOGTHETD
Clean the venipuncture site as ety dadloin

Fﬂ“ OWS: Inmrhss £ 3200 374 - 10 Mm -

a Wipe with an alcohol swab using
a tircular motion from the centre to the periphery

o Allow the area to dry for at least 30 seconds

Collect 5ml bloed by venipuncture in a sterile cryovial Iabelled with patient
identification and collection date.

Release the tournigquet and press the puncture site with sterile gauze for about 15
seconds until the blood oozing stops. Then apply a band-aid at the site of puncture.

The bland should be kept at room temperature for at least 45 minutes to allow clot
farmation.



After this time, place the cryovial containing blood in the vactine carrier with
conditioned ice packs and keep it at 4—8°C until transportation to centrifugation site.

Fix the cryovial in the rack and immobilize the rack inside the vaccine carriers with
proper packing (carton sheets, paper) to prevent shaking/hemolysis during
transportation,

Blood can be stored at 4-8°C for up to 24 hrs. before the serum is separated.
Do not freeze whole blood.

There are three options available to ensure that the proper specimen reaches the WHO
accredited measles-rubella network Iaboratory.

= Option 1; Transport whole clotted biood specimen to laboratary in ice, if it can reach
the laboratory within 24 hours.

o Option 2: Whole blood should be centrifuged at 3000 rpm for 10 minutas to
separate the serum and then collect the serum in separate tubes and transport.

o Option 3: If centrifuge is not available, carefully remove the serum following
complete clot retraction after holding over blood samples overnight in 4-8°C in cold
chain using a pipette/drapper supplied to avaoid extracting/mix-up of red cells.

Transfer the serum aseptically to a sterile externally threaded 2ml cryovial, with case ID
and other details.

Store the serum at 4-B°C until shipment takes place.

Shipment

Specimens should be shipped to the designated |aboratory 3s soon as possible
{preferably within 48-72 hours of collection) in cold chain. Do net wait to collect
additional specimens before shipping.

Place specimens in Zip lock or plastic bags,
Place lab- request form inside plastic bag.

When the arrangements have been finalized, inform the lab of the time and manner of
transportation.

Remember

Label the vial with the patient’s name, EPID number, specimen number for outbreak.
Fill in Measles Rubella Lab Regquest Forms (MR-LRF) completely.
Three important dates:

o

Date of onset of rash

Date of last measles vaccination

[

i

Date of collection of sample

Sterile serum should be shipped in vaccine carrier with conditionad ice pack within 48 -
72 hours of its collection.

In rare scenario sterile serum can be stored at 4-8°C for a maximum period of 7 days or

in case a delay of more than 7 days is anticipated, sera must be frozen at -20°C which
needs to be transported to the WHO accredited laboratory in frozen condition.

=
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Repeated freezing and thawing can have detrimental effects on the stability of IgM
antibodies,

Alternate specimen collection for serology

Dried blood spot collection
e Skin punctures the finger ar heel using sterile lancet (for young children before they
start to walk).

Up to four full-circles of whole blood are collected on standardized filter paper. One to two
draps are collected to completely fill each circle of a filter paper (whatman protein saver)
properly labelled for each case. (1st circle for Measles 1gM, 2nd circle for Rubella igM, 3rd circle
for repeat test if required, 4th circle for quality assurance processes in the lab).

o Allow the filter paper to dry thoraughly before enclosing in a plastic bag or envelope.

& Samples do not need to be kept refrigerated or frozen during transport; it 5
atlvisable to store in a coal place and transport to the laboratory as soon as possible,
preferably within 5 days.

» Thoroughly dried blood spot samples are no longer subject to IATA (International
Air Transport Association) dangerous goods regulations.

Oral fluid collection

& lse 3 special swab (such as a toothbrush) to collect crevicular fluid from the gum
area of the mouth. The swab should be rubbed along the gum for around 1 minute
until the device is thoroughly wet,

¢ Place the wet swab inside 3 clear plastic tube availabie for the purpose and label it

& Ship scamples within 48 hours to the lab. If the daily ambient temperature is below
22°C, samples should be shipped to the laboratary within 24 hours. At hugher
temperaturas, samples should be kept in a refrigerator until shipping to the
laboratory on e,

o  The samples are usually nat considerad biohazardous and can be shipped without
special documentation from the site of collection to the laboratory.

e  Specific instruttions provided by the device manufacturer should be followed.
Virology
Data on viral genotypes are critical for identifying the source of cases wheather thay are
indigenous or imparted and the place of origin if imported (when number of cases have came
down drastically). Therefore, specimens for viral detection ‘and isolation should also bae
collected on first contact with the patient for every case and in large outbreaks for 5—10 cases.
Throat/Nasopharyngeal swab samples for virclogy

Anyone (throat/Nasopharyngeal swab) will be collected from each suspected MR case within 5
days of enset of rash.

==
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Kits required
VTM (viral transport media)
Sterile swab

Tongue depressor
Sticker labels
Mask and gloves.

Collection Method

For throat-swab ask patient to open mouth and use tongue depressor then with the use
of sterile swab rub the surface atrass the tonsillar areas and posterior pharynx,
specifically targeting any inflamed areas.

Nasopharyngeal swabs are obtained by rubbing the nasopharyngeal passage through
inserting the sterile swabs to dislodge epithelial cells.

The swab collected are then placed in labelled screw-capped tubes containing sterile
VTM and kept in cold chain.

Shipment

Specimens collected should be transported to the designated Measles laboratory after praper
labelling of VTM tubes with EPID No. and completed Measles CIF and Laboratory Request Form
(LRF} at the earliest as possible.

Alternate specimen collection for virology

a. Urine sample - the measles virus is present in acute cases of measles in the cells that have
been sloughed off in the urinary tract. Urine is collected for virology if throat swab is difficult
to obtain. Itis preforable to obtain the first urine passed in the mornng.

About 10-50 mi of urine should be collected in a sterile container and held at 4 to 8 °C
before cantrifugation.

The virus is concentrated by centrifugation of the urine and the cell pellet re-suspended
in 3 suitable viral transport medium.

Urine must NOT be frozen before the concentration procedure is carried out.

Whale urine samples may be shipped in well-sealed containers at 4°C, but
centrifugation within 24 hours after collection is preferable.




¢ Centrifugation should be performied at 500xg (approximately 1500 rpm) for 5 to 10
minutes, preferably at 4°C. The supernatant should be discarded and the sediment
resuspendad in a 2 to 3 ml sterile transport medium, tissue culture medium or
phosphate-buffered saline.

*  The resuspended pellet may be stored at 4°C and shipped within 48 hours to a measles
reference laboratory. Alternatively, it may be frozen at —70°C in a viral transport

b.

medium and shipped on dry ice in a well-sealed screw-capped vial,

Oral fluid - similar to that described =arlier for serology.

Table 4: Summary-sample for laboratory diagnosis of measles and rubella

Typeof Test tvp Velumeto | Timing for specimen Storage
Specimen typs collect Collection Conditlons
Serum Ig M Antibody | 5 ml of <28 days post rash 4-8C
{UE“E’Pum} dEtECHﬂI‘I h;ﬂ‘f}d; iml onset
forinfants Paired sera are normally
and younger | collected 14-21 days
children; apart. The interval
0.5 ml from between the two serum
small infants. | <amples can be shorter if
virus-specific IgG was not
detected in the first serum
sample.
Alternative lgM Antibody | Atleast 3 <28 days post rash Mo cold chain
specimen: detection fully flled onset requirad
Dried blood  |Detectionof | circlesona
spot 9 DBS) viral ANA by | filter-paper
RILPCRH collection
device
Throat, Viral isolation | swab orNP Within 7 days after rash 4-FoC
nasal, or and detection | aspirate onset for viral isolation
nasopharyngeal | of viral RNA (eell culture).
(NF) swabs or Up to 14 days post rash
naﬁppharzr‘hgeal onset if performing virus
L detection using RT-PCR
Oral Fluid (OF) |IgM antibody | Usinga Upto 14 days postrash | Does not
detection sponge onset if performing virus | require cold
IgG antibedy | collection detection using RT-PCR | chain if
detection device to up to 28 days if antibody | <22°C ambient
Dataction of collect testing temperature
vislRNA by [ ©0-mL
RT-PCR crevicular
fluid).
Urine Viral isolation | Minimum within 5 days after rash | Spin down
by cell culture | 10ml onset cell pellet and
Dataction of {preference re-suspend
bl ﬂM;nb first moming in buffer for
RT.PCR y vioid), Larger storage and
volume with transport at
higher chance 4-8°%C
of detection
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33.8 Case management

Children with mild iliness may preferably be managed at home without compromising on access
to health care and avoiding contact with other vulnerable children., Seriously ill children should
preferably be hospitalized for proper management. S5ince the measles virus is highly infectious,
all hospitalized children with suspected measles should be cared for in an isolation facility.
School-aged children and working adults should avoid public places and remain confined at
home for at least 5 days after the onset of the rashes. There is currently no specific antiviral
treatrment for measles or rubella, Administration of vitamin A to children with measles has been
shown to decrease both the severity of disease and the case-fatality rate, and WHO
recommends thatvitamin A be administered to all children with measles: 50,000 LU, for infants
aged less than & months, 100,000 LU, for infants aged 6-11 manths and 200,000 .U, far
children aged 12 months of age and older. Administration of vitamin A should be provided at
the first health service contact and one dose should be administered the following day. If the
child has climical signs of vitamin A deficiency (such as Bitot's spots), a third dose should be
given 4-6 weeks later. For uncomplicated casas, fiuids (such as oral rehydration solution),
antipyretics and nutritional therapy are commonly indicated. Many children reguire 4 to B
weeks to fully recover their pre-measles nutritional status. Treatment should be provided for
the cases with complications.

For rubells, care is supportive for non-pregnant persons. For pregnant women with suspected
rubellz, 3 comprehensive investigation including laboratory testing should be conducted.
Pregnant women with confirmed rubells should be followed till the completion of her
pregnancy to document the outcome (i.e., normal, CRS, miscarriage, stillbirth, etc). For those
pregnancies that po to delivery, the mew-born should be placed in contact isolation and
evaluated for suspected CRS.

3.3.9 Treatment

Even though there is no specific treatment for measles, limitad studies have demonstrated
same clinical benefit of the antiviral drug ribavirin. Administration of vitamin A to children with
measles has shown to decrease both the severity of disease and the case fetality rate. Vitamin
A is important to support intestinal and respiratory epithelial integrity and prevent post
measles pneumonia, severe diarrhoea and blindness. Vitamin A supplementation shaould
always be given to any suspected measles patient. Appropriate treatment of bacterial
complications with antibiotics 15 essential. For uncomplicated cases, fluids, antipyretics and
riutritional therapy are commonly indicated. Many children require four to eight weeks ta fully
recover their pre-measles nutritional status,

Table 5: WHO recommended Vitamin A Schedule for measles treatment

Age Immediately Next Day
on Disgnosis

<6 months 50.0001U 50,000 1U

6-11 months 100,000 U 100,000 1U

12monthsand .0 oo 1L 200,000 (U

above = =

Vit. A Capsule
(Blus with 50,000 IU & rad with
200,000 IU)




Significant note
« Two doses of vitamin A should be given as recommended above.

* Only 3 properly trained field worker should be allowed to

Pt = F L &s lifesavin i
administer vitamin A dose. e Ve SR

measles cutbreak Each
» The above schedule is for treatment of measles cases  district should ensure.

and not for vitamin A prophylaxis. adequate stock of Vit A at
f PrOpIYY wpazifafMunicipality/cT level

#» [n case of severely complicated measles with corneal
clouding, a 3™ dase should be given after 14th day.

3.3.190 Public health intervention

Public health intervention should be initiated for all confirmed cases of measles or rubella. In
measles elimination settings, a single case is considered an outbreak and evokes public health
respanse. The key components of public health response are:

1, Contact Tracing

Conduct contact tracing to identify the source of infection and determine whether other areas
have baen exposed or are also experiencing outbreaks.

Identify all people that the case had direct contact during the time s/he was contagious.

o

for measles: 4 days before and until 4 days after the anset of rash
o for rubella, 7 days before until 7 days after the onset of rash

& make a line-listing of these contacts, including their names and addresses and phone
rnumber.

& determine whether they are ar were ill,
The followmng groups and individuals could be considerad as contacts during outbreaks:
# househaold contacts
# schoals contacts, including all school employees and students
# workplace contacts
7

Hesalth facility: individuals who shared the same room, including waiting room without
appropriate protection.

The following actions should be taken to minimize spread.

o (Contacts under 15 years without documented evidence of measles vaccination should
be vacoinated and the symptoms of measles should be explained to them.

*  During the second week after exposure, and at the first sign of possible measles (fever,
runny nose, cough or red eyes), the contact should be instructed to stay at home.

*  Follow-up shauld be done ta determine if 2 contact subsequently became il (possible
signs of measles). If so, laboratory specimens should be collected.

The follow up can be done over phone to and from the health workers/1 line supervisors and
affected person.
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2. Enhanced case-based surveillance and active case searching

In response to confirmed cases of measles or rubells, active case searches should be conducted
to detect unreported cases to ensure that all cases are identified and reported. In the
community and in schools, active case searches are conducted by asking key people if they
know of anyone with fever and rash. This activity can be aided by using pictures of
measles/rubella patients with maculopapular rash. Such searches can be conducted in a
perimeter of an entire village, cluster of villages, ward of town or entire tawn, etc. depending
upon a local epidemiclogical assessment mostly within the radius of 100-1,000 metres from
the confirmed case. In addition, health facilities should alsa be included for active case searches.
In health facilities, health staff interview and review registration records, discharge diagnoses,
hospital charts, etc. should be performed to identify patients with fevar and rash illngsses and
their final diagnosis. During and following rubella outbreaks, active CRS surveillance should be
implementad with spacial attention to investigation and active follow-up of pregnant women
with suspected rash illness in the affected area. Additional measures could include
investigation and vaccination of susceptible contacts to reduce the risk of exposure to pregnant
womer.

3. Isolation of suspected cases:

Children with mild illness may preferably be managed at home without compromising on access
to health care and avoiding contact with other vulnerable children. Seriously ill children should
preferably be hospitalized for proper management, Since the measles virus is highly infectious,
all hospitalized children with suspected measles should be cared for in an isolation facility.
School-aged children and working aduits should avoid public places and remain confined at
home for at least 5 days after the onset of the rashes.

For confirmed rubella infection, emphasis should be placed on preventing exposure of
susceptible pregnant wamen to prevent CRS.

4. Survey of population immunity/gaps:

Review of coverage trend for MRCV1 and MRCVZ, review coverage of MCV 5IA or other Periodic
Intensification of Routine Immunization (PIRI) if any in the area, identify any immunity gaps,
focus especially on any hard-to-reach populations.

5. Enhancing population immunity against measles and rubella:

Conduct an ORI or SIA basad on epidemiological data, All children who were found to be
unimmunized/partially immunized and those who cannot produce immunization cards or
records during the community survey should be vaccinated with measles and rubella containing
vaccine (MRCV) according to the national recommendation.

3.3.11 Data management and producing report

A well-developed infarmation and feedback system is necessary which provides programme
managers at different level with the information they need for taking appropriate actions on
identified problems. As rubella surveillance is integrated with measles so. Case investigation
forms, data base and reporting are usually dore together for both diseases,

3.3.11.1 Data elements

o  Demographic infarmation

*  Reporting source



¢  (Chinical details

¢ Vaccination status

s | aboratory methods and results
¢  Epidemiological infarmation

*  contact tracing and

o  case classification

3.3.11.2 Data analysis

® Number of suspected and confirmed cases by age, date of onset and geographic area
¢  Incidence per millian population by 12-manth period and geographic area

¢  Age-specific, sex-specific and district-specific incidence rates

. Proportion of confirmed cases by age group and vaccination status

. Measles vaccine status among confirmed and discarded cases by year and geographic
area

. Epidemic curve showing cases over time by genotype/named strain
. Praportion of cases by final classification and source

. Maps of cases

. Praportion of complications and death, stratified by age

*  Proportion of cases that are preventable

. Data summaries for endemic and imported wirus genotype and lineage
characterization.

3.3.11.3 Feedback

At the national level EPI programme manager is responsible for producing regular feedback
bulletins or newsletters, highlighting any patterns or trends of disease occurrence and
describing the possible causes of outbreaks as well as the quality of response following
notification. A copy of the Laboratory result reports should be provided to the respective
reparting facilities, such as upazilas, municipalities, districts and city corporations as soan as
they are available.

33.11.4 Surveillance Performance Indicators

1. Surveillance Attribute: Timeliness of reporting

Indicator: Proportion of surveillance units sending measles and rubella reports, including
‘zero-reporting' ta the national level on time

Target: 280%

Calculation: Timeliness of reporting

Surveillance units reporting mesasles and rubella data to the national level on time
Total number of surveillance units

X100




2. Surveillance Attribute: Sensitivity

Indicator: Reporting rates of cases discardad as non-measles and non-rubella as a proxy to
sensitivity of surveillance

Target: 22 per 100 000 population
Calculation:

Total number of discarded non-measles non-rubella cases

Total population

3. Surveillance Attribute: Representativeness

Indicator: Proportion of second administrative level units reporting at lesst two non-measles
non-rubella cases per 100 000 population

Target: >80% of second-level administrative units

Calculation:

Total number of second administrative level units reporting at least two non-
measles non-rubella cases per 100 000 population

Tatal number of second administrative level units

4. Surveillance Attribute: Timeliness and completeness of investigation (Adequacy of
investigation)

Indicator: Proportion of suspected cases with adequate investigation initiated within 48 hours
of notification

Target: 280%

Calculation:

Total number of cases with adequate nvestigation within 48 hours of

notification
Total number of suspected cases
Nota: Adequate investizgation includes collection of all the following data elements from 2ach
suspected case of measles ar rubella: Name ar identifier; place of residence; place of infection;
age or date of birth; sex; date of onset of rash; date of specimen collection; measles-ruballa
vaccination status; date of last measles-rubella containing vaccination; date of notification;
date of investigation and travel history.

5. Surveillance Attribute: Specimen collection and testing adequacy (Laboratary confirmation)

Indicator: Proportion of suspected cases with adequate specimen collection for detecting
acute measles and rubella infection collected and tested in a proficient laboratory

Target: 280% excluding epidemiologically linked cases
Czaleulation:

Total number of cases in which adequate serum sample s collected and
tested in a proficient laboratory

Tatal number of suspected cases
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Note: Adequate specimens for serology are those collected within 28 days after rash onset that
consist of 20.5 mL serum or =3 fully filled circles of dried bload on a filter-paper, or oral fluid.
For oral fluid samples, the sponge-collection device should be rubbed for about 1 minute along
the gum until the device is thoroughly wet; epidemiologically linked cases should be excluded
from the denominator.

6. Surveillance Attribute: Timeliness of specimen transport

Indieator: Proportion of specimens received at the laboratory within 5 days of collection
Target: 280%

Calculation:

Total number of specimens receved at laboratory within 5 days of collection %100

Total number of speamens collected

7. Surveillance Attribute: Timealiness of laboratory reparting
indicator: Proportion of results reported by the laboratory within 4 days of specimen receipt
Target: 280%

Calculation:

TJotal number of results reported by laborstory within 4 days of specmen receipt D0

Total number of speamens recoived

8. Surveillance Attribute: Viral detection
Indicator: Proportion of laboratory-confirmead chains of transmission (defined as ane or more

confirmed measles cases) with specimens adequate for detecting measles virus collectad and
tested in an accredited labaratary
Target: 280%

Calculation:

Total number of laboratary-confirmed cases with specimens adequate for

detecting measlos virus collected and tested inan accredited laboratary

X 100
Total number of laboratory-confirmed cases

9. Surveillance Attribute: Immunization Coverage
Indicator: MCV1 & MCV2 coverage nationally and by sub-national administrative units

Target: 95% nationally and sub-nationally

Calculation:

Toial number of infants who received MCVL & MCEVZ

The surviving birth cohort

10. Surveillance Attribute: Outbreak Investigation
Indieator: Percentage of suspacted measles outbreaks fully investigated
Target: 100%

=
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Calculation:

The number of suspected outbreaks that meet the fully investigated outhreak

criters
The total number of suspected outbreaks

11. Surveillance Attribute: Virus detection in cutbreaks

Indicator: Percentage of suspected outbreaks tested for virus detection
Target: 100%

Calculation:

The number of confirmed outbreaks tested for virus detection

The total number of confirmed outbreaks

3.4 Measles Qutbreak
341 Introdocton

Outbreaks occur when the accumulated number of susceptible individuals is greater than the
critical number of susceptible individuals, or epidemic threshold, for a given population to
sustain transmission. Since measles is the most transmissible human agent known to date, even
very little vactine failure rates are of immense concern, because the size of the susceptible
population can increase over time resulting in periodic outbreaks of measies.

3.4.2 Objectives of outhreak investigations
1 Study the epidemiology of measles and define the population at risk
2. To provide appropriate case management
3. Review the dynamics of measles infection and impact of measles vacaination
4 To suggest ways to improve measles vaccine coverage

5. To reduce morbidity and mortality due to measles as an ultimate goal.

3.43 Detection of Outbreak

The term outbreak generally used when the number of cases observed is greater than the
number normally expected in the same geographic area for the same periad of time.
Investigation of outbreaks provides an opportunity to identify high-risk groups, detect changes
in measles epidemiology, weaknesses in the routine immunization programme or in the
management of measles cases.

Detection of an outbreak depends on the ability to recognize an increase in incidenze of
measles cases significantly above the number normally expected. This recognition is easier if a
routine measles surveillance system collects information on clinical and confirmed cases of
measles, with a sensitive surveillance system, analysis of routine reporting of measles cases to
district health authority can point to an outbreak.

3.44 Measles Outbreak

Suspected Measles outbreak: is defined as an occurrence of 3 or more suspected measles
cases in ane moanth in a rural ward/urban mahalla.

—— =
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Confirmed measles outbreak

A single laboratory-confirmed measles case should trigger an aggressive public health
investigation and response in an elimination setting. An outbreak is defined as two or more
laboratory-confirmed cases that are temparally related (with dates of rash onset accurring 7—
23 days apart) and epidemiclogically or virologically linked, or both over 3 period of 1 month in
a rural ward/urban mahalla.

3.45 Identification and investipation of ountbreaks

Since measles is a very commoan disease amang children, parents often do not seek health care.
When complications occur, these cases go to a health fadlity and reported fram there.
Therefore, relatively faw measles tases ara reported through the routine reporting system.
However, these reported cases may show the geagraphicéi location of outbreaks. When
climically suspected measles cases are reported, it is important to probe from patient or his
relatives about the occurrence of similar cases in his surroundings. This helps to detect mare
cases in the community.

Far timely outbreak mvestigation, it is imperative that routine measles data is collectad,
collated and analysed regularly by UHFPO/MMO/CHO/CS. Even a single case in a facility may
point to an outbraak. Conversations with local health workers may provide more information
about an unusual increase in the occurrence of measles in the previous months. Active search
should be considered in this situation.

A single lasboratory confirmed measles case confirms a measles outbreak during measles
elimination. The locality of the suspected measles case should be visited and outbreak control
measures and detailed investigation initiated without waiting for labaratery confirmation.
Additional cases must be searched. If additional cases are found, then each should be
investigated and spacimens caollectad for serolagy and virus isalation.




3.4.6 EKeysteps of Outbreak investigation

Suspected Dutbraal

Quthreak :
Investigation | Prepare and
sUBmit fingl

report report

Outbreak response

Irmmurzation (QR1)

Confirming type of Data
outbreak . need to

Analysis

mentlon types and
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3.4.6.1 Confirming outbreak

When the data paints to an outbreak, the 1st line supervisors (AHI/HI/
FRI/SI/Vaccinator/Supervisor/NGO supervisor/other) should visit the affected area and perform
a rapid assessment whether the reported cases are compatible with the case definition of
measles/rubella and whether the occurrence of measles/rubella cases has unusually increased
ar not. Once it is confirmed the UHFPO/MMO/ZMO/CHO/AHO should initiate steps to mobilize
the Rapid Respanse Team and start planning to investigate the outbreak.

3.4.6.2 Organizing outbreak investigation

Once a measles/rubella outbreak is identified in a upazila ar municipality or ¢ity corporation, it
should be investigated in a planned manner. Good planning and homewaork 15 the hallmark of
high quality of autbreak investigations and produces reliable and accurate epidemiological
information. The formation of 2 Rapid Response Team (RRT) helps in planning, implementation
and monitoring of outbreak investigation.

———— - =
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Rapid Response Team (RRT)

Rapid Response team should be mobilized at upazila/municipal/CC level as soon as the
outbreak is discovered. The team should consist of the UHFPO/MODC, SIMO/MMO/ZMO/S
HO/AHO and MO of Union Sub-center and MA/AHI/HIJEP|-Technician/FW of the affected
unions. The RRT should meet frequently to plan and guide outbreak investigation, monitor
progress in data collection, compile and analyze data to bring out 3 final repart. The SIMO/
should act as a technical guide to the team.

3.4.6.3 Pre-investigation orientation & planning meeting

The RRT should organize a pre-investigation orientation and planning meeting for medical
officers, supervisors and health workers who will participatz in the house to house case search
and other field activities. The following tapics should be discussed in the meeting:

*» Epidemiological investigation
= Measles/Rubella/CRS case definition
o Area affected by outbreak
o How to conduct case search and housa marking
o Use of forms and formats including method of filling them
= Supervision of case search and data collection
o Mapping of measles cases
** Lab support and Logistics
= Lab specimen collection and transpertation
= Logistics and transport facility
<+ Case Management
o Management of measles cases and referral system
= Vitamin A doses, schedule, precautions
<+ Analysis:
o Feedback mechanisms
o Data analysis and report generation

A map of the Upazila/Union/ Ward showing location of the reported measles cases will help in
identifying the affected area and planning the case search, All affected areas should be included
in the case search plan. The plan for case search should include day wise allocation of a defined
area to each health worker, A map should also be prepared showing the day wise area allocated
to-each FW. The distribution of wark of each FW should be carefully done so that the case
search can be perfaormed efficiently. Similarly, each supervisor’s area should zlso be clearly
defined.

The families shqu]d be sensitizad that whenever new maeasles tases or death due to measles
occur, they should report it to the local health worker or nearest health center.

During the course of investigation, some other areas (not included in initigl planning} may

= —
2 . .




report naw cases of measles. The RRT should make arrangements to undertake case search in
these new areas as well. A practical demoanstration of filling out all the forms and formats
should be arranged. The procedure of getting the forms back after fialdwork, compilation and
transmission of documents should be explained.

Signs and Symptoms

Outcomes of the meeting should include: showing complications in

e Case definition must be cleared to all membersinvolved  measles cases

in OBI Case with below symptoms
signifies development of
s Action plan for house to house measles case search complications; should be

properly  treated and
referred to nearest heaith
¢ Finalization of transportation needs facliity far trestment.

* LUnconsciousness

o |riability to feed ar drink

e |ogistics acquisition and distribution plan * Vomits everything

s Convulsions

« Chestin drawing, stridor

* Finalization of man days requirement for data collection

* Finalization of timeline for each activity

¢ Basic understanding among health workers and

supervisors on case search and data collection « Diarrfiea with severe
¢ Fixing job responsibility and manitoring process dehydration
' » Ear ache and ear
e Plan for case management including witamin A discharge
supplementation and referral. « Clouding of cornea
3464 Planning Legistics *-Deapsrencnsvi Gioin
ulcars
Logistics and supplies should be adeguate and timely to * Severe malnutrition
support the field investigation. The following items should be severs anasmia

arranged and supplied regularly:
®  Forms
o (Chalk pigces
¢ Vitamin A Capsules
* Medicines like analgesics, antibiotics, ORS, etc.

* Blood, urine and nasapharyngeal sample collection kit

Vatcine carrier to transport specimen,

3.4.6.5 Cenducting case search

Each worker should conduct house-to-house search to find measles cases in the designated
area, All houses should be included in the active case search. The idea is to list all the cases of
measles that have occurred in the last 3 months. All measles cases should fit into the standard
case definition of measles, Sametimes, an outbreak is detected 2- 3 months or more after the
occurrence of the first measles case. Therefore, it will be useful to enquire about measles cases
that might have occurred in the past.

The methodology of house-to-house measles case search should be as follows (the health
worker should carry ward map, line-listing form for this purposa):
1. Greet the family and explain the purpose of the visit.

E— ==
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2. Enguire from an adult member of the family about the existence of 3 measles case or
occurrence of measles in the recent past (at least 3 as per measles case definition. Also
enguire about death due to measles or its complication in recent past. The best way to
get this information from family is:

a. Find any deaths in the past 3 months in the family;

b. Then ask whether those death cases had any measles before death. Remember,
measles may precipitate and cause death months after the dissase.

3. If any suspected measles case is found, fill out suspected measles case investigation
farm (Annexure 09) for each of the case.

4, Put tally mark about population infarmation of each household in relevant column of
the “Outbreak Investigation: Measles Case Search” form (Annexure 10).

5, Put a3 spot for each case on the map.

6. All identified suspected measles cases should be given the first dose of vitamin A as per
the policy/dosage guidelines. Explain the purpose of Vitamin A to the family.

7. Askthe family to report occurrence of new measles cases immediately, if any, in future
to local health worker or nearest haalth center.

8. Mark the house with chalk, This will tell us which housa has not been visited. An
example of house marking that could be used 15

Date

9. Case/s with symptoms of complications should be referred to nearest health facility and
also should be notified to 1% line supervisor.

10, Collect vaccination history of MR (Measles rubella) vaccine and prepare line list of
unvaccnated/partially vaccinated children of 8 months - 14 years.

11. Move to the next house and repeat the same process.

12. At the end of the day, forms should be handed over to 1% line supervisor.




Role of Supervisor

Supervisors have a very important role in ensuring the high guality of case search. They
should ensure

e Houses are randomly checked for quality of work
e All areas are searched as per plan and no house is missed/ skipped by health
workers

& Adequate supplies are available

* |n case of difficulty faced by health worker, provide hands-on help and support

® Provide referral support to measles cases with complication

o (Collect forms with spot map at the end of the day

*  First dose of vitamin A is to be given to all cases of measles

e Second dose of vitamin A is to be given to all identified measles cases on next day

e Line list of ‘zere'/partially vaccinated children (3 months-14 years) to be ensured

® Progress is to be monitored

¢ Daily feedback to RRT is to be provided
The progress of the house-to-house ¢ase search should be monitored regularly by the RRT.
They should make certain that data from 3ll areas is received.

3.4.6.6 Specimens Collection in an outbreak

Laboratary specimens should be collected from approxdmately 5
suspected cases in an outbreak. However, for getting the
genotyping information it is always prefersble to collect both
serum and throat swab and/or urine samples from same case  Specimens to be collected
within recommended time schedule. from 5 suspected tases

Key points of specimen
collection

Epidemiological linkage should be the primary way that new  (preferably within 5 days
cases are classified during a confirmed outbreak. However,  of rash onset] to ensure
criteria for epidemiological linkage must be sufficiently strict to gtk serology and virology.
provide confidence of 3 high positive predictive value that the

epidemiologically linked case s a true measles case. Criteria for epidemiological linkage include
being 2 known contact, being in the same physical setting as the case during their infectious period
(shared enclosed airspace such as at home, school or workplace).

Inelimination settings, as well as where possible in endemic settings, it is no longer recommended
that all cases in a given district/area in 2 manth all be categorized as epidemiologically linked. It is
preferable tn do better investigations to understand potential relationships between cases. If
epidermiological linkage 15 not established, laboratory testing of the suspected case should be done.
After initial confirmation of the outhbreak, laboratory testing should be done for suspected cases
that arise in new locations or in previously unaffected groups. It is important that the field teams
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and the laboratory coordinate their work to make sure laboratory results can be interpreted in
the context of the field investigation.

If an outbreak continues over a protracted period, another 5-10 samples should be collected
every two months to ensure that the outbreak is still due to measles. Genotyping becomas
particularly important when the duration of an outbreak is approaching 12 months in a country in
which measies was previously aliminated, in order to determine whether cases are part of the
same outbreak or due to new importations of a different measles virus strain,

RRT will identify 5 suspected measies cases for collecting serum sample preferably coupled with
throat swab and/or urine and local manager would ensure collection of bload (within 28 days of
rash onset) and nasopharyngeal swab and/or urine specimens (within 5 days of rash onset).

The ELISA test for the detection of measles-specific lgM antibody and virus isolation is
Recommended at the National Polio and Measles Laboratory which is a part of the WHO measles
laboratory network.

Table &: Type of Specimen with volume for suspected measles outbreak

Type of i Orzl Fluid (OF)
specimen

Amount 5 mlof Atleast3fully  Swabor NP Using a Minimum
blood; 1 ml  filledcirclesona  aspirate sponge 10 ml
for infants filter-paper collection
(<12 collection device device to
months) callect ~0.5 ml
crevicular fluid

3.4.6.7 Followup

* A follow up visit should be planned for the outbreak after one month/46 days from the date
of rash onset of |ast case and complications and deaths, if any, to be recorded

* Follow up of serologically confirmed Rubella outbreaks during the follow up visit:
= Collect blood for Rubella IgM of the pregnant mothers who have been expased
= Send specmens to the national |aboratory with the request form
o Assure counseling of pregnant mothers and future consequence upon expected
child
rollow pregnant mothers up to 9 months after cutbreak; collect blood from the
baby to test rubella infection
Start search for CRS cases

0

(&

No need to provide Vitamin A if outbreak is confirmed as rubella.

(&




3.4.6.8 End of the particular outbhreal

An outbreak is considered over after there have been no further epidemialogically or viralogically
linked cases for two incubation periods (46 days) from the date of onset of the last case. A final

report to be prepared and submitted to EPI to declare the outbreak ended formally.
3.4.7 Classification of outhreak
Outbreaks nead to be classified as either measies outbreak, rubella outbreak or a mixed outbraak.

Measles outbreak: If two or more specimens are positive for measies lgM and less than two
specimens positive for rubella 1gM, or measles virus is isolated/detected from any sample.

Rubella outbrezk: If two or more specimens are positive for ruballa IgM and less than two
specimens positive for measles IgM or rubella virus is isolated/detected from any sample.

Mixed Measies and Rubella Outbreak: If two or more specimens are positive for measles |gM
and two or more specimens are positive for rubella 1gM.

Discarded/sporadic case: If less than two samples are positive for meastes or rubella IgM.

Figure 17; Classification of Clinically suspected measles outbreak
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3.4.8 Data compilation and data entry

All forms that are received should be compiled, checked for consistency and entered into
computer and analyzed. EPID number to each autbreak will be applied using national cading system.

Data analysis

Data should be analyzed rapidly and locally by the RRT to determine the extent of outhreak,
identify groups at risk and evaluate the effectiveness of the routine immunization. Basic analysis



should include preparation of epidemic curve, graphfhistogram showing age distributian,
vaccination status of cases, spot mapping of cases, age specific attack rates, estimation of vaccine
efficacy and proportion of cases that were vaccine preventable.

Define the extent of the outbreak (time, place, person)
Time
When did the measles cases occur? An epidemic curve will give that answer. A histogram of

incidence of measles cases by week should be prepared. The epidemic curve will show beginning,
end, duration and the peak of the outbreak.

Figure 18: Example of an epidemic curve of measles outbreak by source, week of onset, and

genotype
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Place

Where did the cases occur? A spot map should be prepared showing the actual location of the
measles cases, A upazila map showing union boundaries may be used. Individual union maps and
urban ward maps may be used to show the outbreak area in greater detail.

Figure 19: Spot map of measles cases

Person

Who is affected by the outbreak? Analysis of the age distribution of cases will show us
who was affected by measles in this outbreak - infants, teenage children or adults.




Similarly, a graph of the age and the vaccination status will highlight whether they were

Immunized or not.

Figure 20: Age distribution of measles cases
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Figure 21: Vaccination status of children
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Vaccination Status

Analysis of vaccination status in each age group should be performed to know how many casas
could have been prevented by vaccination and how many were not i.e. accurrence of measles
before the scheduled age of vaconation. This will also help target subsequent immunization

activities.

Age Specific Attack Rates (AR)

Age specific attack rates can be calculated for each age group. For example, the attack rate for
age group 1-4 years 15 calculated as follows:

=
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Numbaer of moasies casss in 1—4 year cge group
N e 100

Attock Rate in 1-4 year Gge group — :
4 ge group Toral number of children in1—4 yeur afge groups

The AR expresses the risk of diseases in population in a given area; The age specific attack rate
helps the decision maker to identify priority groups for vaccination.

Table 7: Example of age specific attack rate

Age group Population Measles cases Age specific attack rate
<06 months 25 0 o
0&-09 months 10 i) 0
09 months to < 1 year 58 13 22
1-4 years 512 279 54
5-9 years 628 @[} 46
10-14 years 447 158 45
1519 years 429 2 5
220 years 2467 a <3
Total 4542 771 17
Caze Fatality Rate (CFR)

This rate can be calculated as follows:

Toial mumber of deaths dile to measles
Cose Fatality rate — — S E— L] |

‘Total number of measles caoses

Similarly, the case fatality rate can also be calculated for each age group. Case fatality rate calculation
immediately during outbreak investigation may not be accurate. A follow up visit should be
planned for the cases after onte month from the date of anset of last case. Complications and

deaths should be recorded for calculation.
Vaccine Efficacy (VE)

Vaceine efficacy can be determined on the basis of difference bhatween the attack rates among
vaccinated persons (ARV) as compared to attack rate among the unvaccinated (ARU), which is
expressed as fraction of the attack rate among the unvaccinated group (ARU).

ARl — ARV

Vacci i FE)=——x 100
accine eficacy (VE) e

The vactine efficacy can also be calculated by another method when population measles
vaccination coverage data is known.

Proportion of vaccine preventable cases (PVPC)

From the data collected it is possible to calculate the proportion of vaccine preventable
cases. Vaccine preventable cases are a total of:

* Measles cases who were not immunized




» Measles cases who were immunized before recommended age and  not further re-
immunized at correct age

Number of vaccine prevenioble case

FPPE —n———————————————————— 100
Total mumber of measles cases

VE through Case Control Study

Vaccine Efficacy calculation through case control study is not routinely recommeanded, only in
case of measles outbreak where relatively more cases with history of vaccination are detected a2
case control study may be done. Both cases and controls are recommended to be in the age group
of 1-4 years, number of cantrols should be as much as 4 times the number of cases.

Identifying reasons of outbreak

The analyzed data can determine why the outbreak has octurred. The data will help to identify in

which age group the susceptible individuals have accumulated. This will allow corrective measures
to ba taken.

The analyzed data may show one of the following trends that should point to the reasons of the
outhreak:

* High proportion of unvaccinated cases: poor vaccination coverage,

¢ High proportion of vaccinated cases: high vaccination coverage. Because one dose of
measles vaccine does not provide immunity ta 100% recipients; it can be expected that
cases will occur among some of the individuals who have received only a single dose.
However, if there are high proportion of cases in age groups that have received second
opportunity, the coverage data and the effectiveness of the vacoine should be evaluated.

¢ High proportion of cases among children aged 1-4 years: poor routine immunization
coverage.

* High proportion of adult cases: measles contracted by susceptible persons who have never
been exposed to measles virus or vaccine, e.g. workers from isolated rural areas who have
recently migrated to urban areas.

o High incidence in certain areas: vaccination caverage is poor or surveillance is better than
elsewhere in these areas.

The reasons for accumulation of susceptible individuals
1. Failure to give vaccine

Some children were not vaccinated: Failure to administer at least 2 dose of MR vaccine to all
children continues to be the main cause of measles mortality and marbidity. A high proportion
of unvaccinated cases in an outbreak would suggest that a failure to vaccinate children was a
significant factor. Spot maps, demographic information and age-specific attack rates can help o
identify reasons for a failure to vaccinate.




High-risk areas and groups can bedentified with spot maps showing the location of tases. Maps
should be examined for clusters of cases that reveal a failure of the programme to reach a specific
geographic area or population subgroup. Spot maps of cases can be compared with thase maps
showmg vaccine coverage levels and other data to identify high-risk areas and focus future
activities.

Some individuals were too old to be immunized at the onset of the programme: they were
outside the target age group for vaccination when the vaccine was ntroduced and the
vaccination programme reduced the measles incidence to lower levels (thus reducing their
chances of acquiring natural immunity)

2. Vaccine failure

When first dose is given at 9 months, vaccine efficacy is estimated to be approximately 85%. If
the calculated vaccine efficacy (VE) is below B0% during an outbreak in any setting, immunization
and cold chain practices should be examinad.

If vaccine efficacy is found to be low across all age groups, it is likely that there has been a cold
chain failure, or that there was 3 problem with the original potency of the vaccine (as opposed
to inappropriate immunization practices).

Cold chain failure: If the efficacy of the vaccine appears to have been low across all age groups,
especially during a specific periad of time, the cold chain should be reviewed to ensure that it has
been functioning correctly. Factors contributing to a cold chain failure must be identitied and
rectified.

Vaccine potency problems: The imitial potency of the vaccine rarely needs to be reexamined. This
is an expensive process and should only be undertaken in special circumstances and when
adequate samples of vaccine vials are available {e.g. low vaccine efficacy where cold chain and
immunization practices are proven to be excellent and when large quantities of vaccine are in
gquestion).

Implemeanting control and preventive measures
Managing cases and contacts to limit spread

It is important to ensure adequate clincal management of measles cases in order to reduce
measles mortality. In addition, the following measures should be implemented:

® limiting contact ta only immediate family members who have been vaccinated ar have
prior history of measles. In particular, avoid contact with infants or young unimmunized
children in the household.

¢ Suspected cases should not be hospitalized unless they have complications or another
condition that require haspitalization, because of the intra-hospital transmission.

¢ Patients with measles who require hospitalization, if possible, be isolated from onset of
prodromal symptoms until 5 days after onset of rash.

¢ (Contact should be limited to Qutpatient Departments (e.g. waiting rooms) where there
are suspected cases. When feasible separate the waiting areas.




Officials would identify the persons who have had contact with a confirmed measles case and
take the following actions to minimize spread:

o (Contacts (children between 9 months to 15 years) without evidence of measles
vaccination to be vaccinated immediately and the symptoms of measles should be
clarified to them.

*  During the second week after exposure, at the first sign of possible measles (fever, runny
nose, cough or red eyes) the contact should be instructed to stay at home (e.g. prevent
them from attending school, work, large gatherings).

Appropriate vaccination activities

The RRT and the Surveillance and Immunization Medical Officer (SIMO) investigate the outbreak
and are responsible for infarming the district level officers (C5/CHO) and EPI/HQ. EPI/HQ will
determine the appropriate vactination activities. Soon after the outbreak is confirmed, the
outbreak respanse team (RRT and the district level officers) should review the risk assessment
results and inform the EPI HQO to decide whether to conduct selective or non-selective vacoination
activities.

High risk areas and groups can be identified with spot maps showing the location of the cases.
Maps should be examinad for clusters of casies that reveal a failure of the programme to reach a
specific geographic area or population subgroup. Spot maps of cases can be comparad with those
including coverage [evels and other surveillance data to identify high-risk areas and focus future
activities.

Step a: Vaccination activities:

As soon as 2 measles outbreak is suspected, fallowing steps should be taken:

* Enhance social mobilization activities to inform the affected communities about the
suspected outbreak, which specific age-group of previously unvaccinated children 15
targeted for measies vaccination and where parents should bring their at-risk children for
vaccination,

e Vactinate the children (6 months to 14 years of age) as per the information of “line list of
unvaccinated/partially vaccinated children’ presenting ta a health facility or an outreach
vaccination site. Based on the data analysis if it is found vaccination failure (poor
caverage in the affected area) or vaccine failure, after discussion with EP| vaccination
should be done to all children of & months to 14 years of age irrespective of history of
measles vaccination |either written or verbal). Children receiving measles vaccine before
the age of 9 months must be revaccinated after the age of 9 months {ene-month inte rval
between 2 doses)

= Ensure sufficient supplies: Use stock management records to determine available
guantity and location of vaccine, AD syringes and other supplies {e.g. cold chain
equipment, Vitamin A, ORS etc ) that are immediately available for use. Estimate
and reguest the additional supplies needed so that activities are not interrupted
due to supply stock outs




Step b: Reinforcement of routine vaccination:

A measles outbreak provides an opportunity to identify area/s of weakness of the programme
facilitating the outbreak and a chance to take corrective measure, As soon as a measles outbreak
is suspectad, without waiting for the l[aboratory confirmation of the suspected measles cases, the
following steps to re-enforce routine vaccination should be taken:

¢ District level staff, Upazila health staff and field staff should rapidly identify priarity areas
within the district affected (e.g. communities with low vaccination coverage and high risk
of morbidity and mortality)

¢ Jointly work for improving the available local immunization workplan

¢ |acate health centers organizing immunization sessions that might need additional
support for vaccinators and logistics supply

¢ Adopt corrective measures such as additional outreach services to communities with a
high proportion of unreached children.

Assessing the risk of 2 large outbreak with high morbidity and mortality

As soon as the outbreak is identified, the risk of morbidity and mortality must be assessed. This
assessmant is neaded to determing what type of response is most appropriate to control the
outbreak rapidly. For such an action, following evaluation should be carried out:

1. Evaluate the susceptibility of the population and the potential for spread of measles in the
affected and neighboring areas.

Approximately 15% of children vaccinated at @ months of age and 5%—10% of those vaccinated
at 12 months of age fail to seroconvert and are thus not protected after vaccination. The example
of district X with a population of 500,000 and 12,500 births per year might illustrate to
understand buildup of susceptible in 3 community, If B0% of children aged 1 year receive measles
vaccination through rautine health services and assuming 85% vaccine effectiveness, only 8500
children (12500 x 0.8 x 0.85) or 68% in each birth cohort will be protected against measies and
4000 children {32%) will remain susceptible to measles. Thus, 4000 children will be added each
vear to the pool of measles-susceptible children. In general, an outbreak is likely to oceur when
the pool of susceptible children reaches the size of one hirth cohort. In this example, an outbreak
is likely to accur in district X after 3-4 years (see tabla).

Table 8: An approximation of the building up of susceptible children with sach successive
cohort over a 4 year period in the example district X

Year Cumulative no. : Cumulative no. children | Cumulative no. of children
of live birth protectad against measles susceptible to measles
1 | 12,500 | 8,500 i 4,000
2 25,000 |' 17,000 &,080
3 37,500 | 25,500 12,000
4 50,000 |r 34,000 16,000




To estimate the susceptibility profile by age group, the proportion of susceptible parsons should
be calculated by taking into account the estimated population and the vaccination coverage of
each age group from & months to 15 years of age (both through routing immunization and
campaigns) and estimated vacoine efficacy.

2.Evaluate the risk of further transmission, morbidity and mortality
For this evaluation, the following factors should be taken into sccount:

* Population characteristics such as size, density, movement and setting (e.g.
community spread throughout 3 district or limited spread within 3 sub-population;
resource poor settings)

¢ Under 5 mortality rates
e Nutritional and Vitamin A status
¢ HiV prevalence in the population

¢ Time of the year (cansidering potential for seasonal outbreak) and plans for any festivals
or other social events that would result to increase opportunities for spread.

¢ |nternally displaced populations (e.g. Floods, cyclones, earthquakes)
*  Number of cases reported and comparison with data from previous years.
*  Access to health services

Non-selective mass vaccination activity

As soon as the outbreak is confirmed and the risk assessment result indicates that there is a high
risk of 3 large measles outbreak, then the capacity to carry out 3 high-gquality large-scale
immunization campaign should be rapidly evaluated. That is:

¢ Evaluate the availability of staff and financial rasources (both internal and external) for
the operational and logistical aspects of the campaign

¢ Evaluate if the vaccine and other supplies can be made available at the time needed.

If there is sufficient capacity (human and financial resources and vaccine and other supplies) to
carry out 3 safe and timely vaccination campaign, then a mass vaccination campaign should be carmed
aut in the targeted areas (affected and neighboring areas as determined by the risk assessment).
Howewver, if the outcome of the assessmant does not indicate a mass vaccination response, then
selective immunization of unimmunized children presenting to health facilities should be
continued and the number of reported cases closely observed and followed to monitor the
progression of the outbreak.

For the non-selective mass vacconation response, the timing, target age group and ares for
vaccination should be defined as outlined below. An accelerated micro-planning exgrcise
should be performed to determine the vaccine, logistics, staffing and communications need for
the campaign. Buisting country guidelines for conducting mass measles vactination campaign
should be used.
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Timing of intervention: Dnce the decision to intervene is made, it is essential ta act quickly to
minimize the number of severe measles cases and deaths. If the intervention starts earlier, the
impact would be greater. Even late intervention (e.g. immunization) in the epidemic situation,
might have role to improve population immunity, shortening the duration of the outbreak and
preventing some severe cases and deaths,

Target population: Fixing the target population depends upon susceptibility profile of the
population. Key elements to consider in this regard are:

¢ Routine vaccination coverage and coverage during Supplementary Immunization
Activities (SIAs) in each birth cohort

e  Ase specific attack rates
o  Absglute number of cases

It is critical that the results from the outbreak investigation be used to develop and tailor an
appropriate and logical response, e.g. to determine additional age and risk groups to target for
vaccination, If, for example, the data suggest that older children are affected then the age group
initially targeted for vaccination then it should be adjusted to include older cohorts. All age
groups contributing to cases should be considered for vacomation. Even if attack rate is low in
some age groups, especially in older groups, they may represent a large proportion of cases and
large potential group at-risk of both contracting measles and subsequent complications, or in
transmitting the infection ta younger persons. Once the age group targeted for vaccination is
determined, all children in that age group should be vaccinated, regardless of their vaccination
status.

Target area: The response should target both outhreak-affected area/s and adjacent area/s in
which the risk assessment shows a high risk of spread. As distinct from preventive SlAs (eg.
catch-up and follow-up campaigns) that target entire country, response to outbreak should be
more limited in scale.

Health staff should pay partizular attention te ensure that groups and areas not being
reached andfor at high risk for measles-related complications are reached during routine
vactination activities; and other measures such as the provision of vitamin A should also be provided.
These vulnerable groups and areas include:

¢ young children, particularly thase under 1 year of age;

¢  malnourished and Vitamin A-deficient children;

¢ infants and children of HiV-infected women and other immuno-compromisad children;
o certain ethnic and religious groups who might have poor access to immunization;

* populations with poor access to health care facilities; hospitals and other heaith
facilibes;

* 3ll children above & months of age who are attending hospitals {inpatients and
outpatients) or who are visiting the hospital.
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Children receiving measles/MR vaccine befare the age of 9 months during a campaign must be
revaccinated after the age of 9 months (with ane-month interval between 2 doses) since the
efficacy of vaccine administered before @ months of age is likely to be low or strategies to ensure
a second dose of MR vaccine include the following:

¢ inform mothers at the time of vaccination that their child must be vaccinated agamn;

* notify health workers, NGOs and the community about the need for these infants to
recejve a second dose.

Target Coverage: ldeally, the target coverage (the proportion of the target population) should
be 100%. Once the vaccnation activities are conducted, it is important to carry out rapid
coverage monitoring to estimate the achieved coverage and to identify potential groups of
missed children and ensure they are vaccinated.

3.4.9 Communication and public awareness

When an outhreak occurs, there is likely to be widespread public concern and media
attention. In this situation, it is important to keep the public informed and seek their
cooperatian. The media are useful partners in keeping the public infarmed through regular
message, press releases and conferences. Selecting and using a community spokesperson
to act as focal person for the media may be helpful. Messages to the commiunity should be
clear and precise using local terminalogy .

Responsibilities of Rapid Response Team [RRT) after an outbreak
The RRT team should evaluate the following aspects for future endeayor;
s measles surveillance and timeliness of outbreak detaction
* cause of the outbreak (example- failure to vaccinate, vaccine failure, etc.)
* preparedness for the measles outbreak
* the management aspect including curative and preventive vaccination intervention
¢ costs and impact on other health delivery programs
e operational 2aspect of the immunization programme

¢ mplications for developing appropriate response strategies for future outbreaks!
actions.

3.4.10 Writing report

Outbreak mvestigation should be followed by a short but precise report at the end of the
undertaking event. The report should be written systematically including the following
sections:

¢ |ntroduction/background
o  Raview of measles/rubella and routine and SIA achievemarnit

* Short review of measles outbreak, if any, in the past




* Qutbreak identification and surveillance system
* Specimens collection
¢ QOutbreak Confirmation by serology
¢ Data collection methodology
¢ Data analysis
= Time, place and person
= Mapping of cases
> Age distribution and vaccination status of the affected group
= Attack rate
= (Case fatality rate
o Vaccine efficacy.
= Proportion of vaccine preventable cases
* Probable reasons of outbreak
* Population at risk
* (Case management and vitamin A supplementation
s Response to outbreak
o (Conclusions and recommendations
*  Future actions
¢ Enclosure
Charts & graphs

L

L

Maps
> Key rates and indicators

Report should be sent to District, City Corporation and EPI HQ.

Measles Surveillance -and Immunization in acute humanitarian emergency

Measles is 3 highly infectious disease with grave consequences during humanitarian emeargencias,
especially those emergencies with displaced populations and among the malnourished. In these
settings, the surveillance principle for fever and maculopapular rashes remains the same with all
components discussad above. Surveillance system (may need to stablish community based) must
be able to identify suspected measles cases with daily reporting for necessary steps. Vaccination
during such situation should be based on decision tree as mentioned in WHO guideline
“Vaccination in Acute Humanitarian Emergencies: A Framework for Decision Making”.

Ry . .



3.4.11 Special activity for measles surveillance

Sero-survays: High-quality representative sero-surveys can provide ancillary evidence that 3
country has achieved high population immunity in line with achieving and sustaining measles
elimination. The main purpose of conducting sero-surveys in the context of measles and rubella
elimination is to identify areas and age cohorts with potential immunity gaps. Serologic testing
cannot distinguish between immunity from natural measles infection and vaccine-derived
immunity. Sero-surveys should not be used as a substitute for surveillance and can be quite costly
and time-consuming to undertake.

3.5 Congenital Rubella Syndrome (CRS)

3.5.1 Introduction

Congenital rubella syndrome (CRS) is the most serious
consequence of rubella®®, Infection with rubella virus is
most severe immediately before conception and in early  -infection may affect all organs
gestation®™, The virus may affect all organs and cause @ -May lead to fetal death or

variety of congenital defects. Infection may lead to fetal premature delivery

death, spontanecus abartion, premature delivery. The  sayerity of damage to fetus

severity of the effects of rubella virus on the fetus depends  depends on gestational age

largely on the time of gastation at which infection occurs. As pto BS% of infants affected if
many as 85-90% of infants infected in the first trimester of  infected during first trimester
pregnancy will be found to be affected if followed after

birth. While fetal infection may occur throughout pregnancy, defects are rare when infection
octurs after the 20 week of gestation™; particularly after 20 weeks of gestation, the fetus can
be infected but not develop the signs and symptoms of CRS. These infants are classified as
congenital rubella infection (CRI), and also shed rubella virus. Deafness is the most common and
often the sole manifestation of congenital rubella infection, especially after the faurth month of
gestation. Eye defects, including cataracts, glaucoma, retinopathy, and microphthalmia may
occur. Cardiac defects such as patent ductus arteriosus, ventricular septal defect, pulmonic
stenosis, and coarctation of the aorta are possible. Neurologic abnormalities including
microcephaly and mental retardation and other abnormalities, including bone lesion,
splenomegaly, hepatitis and thrombocytopenia with purpura may occur.

Congenital Rubella Syndrome

Manifestation of CRS may be delayed from 2 to 4 years.

COMERREIORE Sy v Diabetes mellitus appearing in later childhood occurs
S frequently in children with CRS. In addition, progressive
ERtaratts encephalopathy resembling subacute sclerosing
LI AL panencephalitis has been abserved in some older children with
-Micacephaly CRS. Children with CRS have a higher than expected incidence
~Mental retardation of autism.

-Bone alterations

~Lverand spleen damags
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Table 9: Main clinical manifestations of Congenital Rubella Syndrome

Category Specific manifestation
‘General Foetal loss {spontaneous abortion and stillbirth)
Low hirth weight
Mental Retardation
Auditory system Sensorineural deafnass; unilateral or bilateral
- Central auditory deafness
Speech defects
Cardiovascular System Patent ductus arteriosus
Pulmonary stenosis
Ventricular septal defects
Complex congenital heart disease
Ocular system Pigmented retinapathy
Cataracts: pearly, dense, nuclear
50% bilateral, very aften with retinopathy

Microphthalmaos

Transient neonatal Thrombocytopenia with or without
manifestations{exterisive purpura Hepatosplenarmegaly
infection; high mortality) Meningoencephalitis
Bony radiolucencies
Adenopathies

Late-emerging or development Late onset interstitial pneumeonitis (age
3-12 months) Insulin-dependent
diabates mellitus

3.5.2 Clinical manifestation of CRS
Hearing loss

Hearing loss occurs in 70% to 30% of CRS cases and in 50% of these children it is the only sign
of CRS, although often it is not detected initially, Congenital hearing loss interferes with normal
development of speech. Testing for hearing impairment in infants and young children s difficult.

Hearing tests that are used in the developing countries have their advantages and disadvantages.
Audiometry in this age group has poor validity and reliability. Distraction test has poor sensitivity
and specificity where clinicians/examiners are not well trained. Twa newer objective methods
used to test mfant hearing are: optoacoustic emissions (OAE) and auditory brainstem response
(ABR).

Eye signs

Muost of the CRS eye signs are readily recognized by parents and health care personnel. Health
care worker should suspect CRS, if any of the following eye signs are detected:



o White pupil (cataract)

o«  Diminished vision

» Pendular movement of the eyes [nystagmus)
® Squint

e Smaller eyeball (microphthalmos)

e Larger eyeball (congenital Glaucoma)

Clinical manifestation of CRS

Microcephaly
: Congenital Cataract
Heoart disease . {:
h.
Palechise ond
P
- o
( =
ol (&P
Eyn anarmaling may inclulo cainrastis,
microphitaires, and ins dysplass.

Immune response in infants with CRS

The serum immune respoense in CRS differs from that seen in rubella, At birth, the serum of an
infant with CRS contains maternally derived rubiella specific 1gG antibody as well as 1gG and IgM
antibodies synthesized by the foetus. Maternal rubella specific 1gG is also found in normal
infants born to women who are immune to rubella. Therefore, rubella specific IgM antibody is
used to diagnose congenital rubella infection in infants. In infants with CRS, rubella specific IgM
tan be detected in nearly 100% cases at age 0-5 months; about 60% at age 6-13 months; and
40% at age 12-18B months. |gM is rarely detected after the age of 18 months.

Infants with CRS shed rubella virus for longer periods. Rubella virus can be found in the
nasopharyngeal secretions of more than 80% of infants with CRS during the first month of life,
62% at age of 1-4 months, 33% at age 5-8 months, 11% at age 9-12 months and only 3% during
the second year of life.

Infants with CRS who are shedding rubella virus are infectious and appropriate infection coritral
measures should be instituted. It is particularly important to prevent exposure of non-immune
pregnant women to these infants.

3.5.3 Laboratory testing for diagnosis of CRS

Collection of 01 ml blood sample preferably using a butterfly neadle from every infant, with
suspected CRS as saon as after birth is indicated. Almost all infants with CRS will have 2 pasitive




rubella specific IgM test in the first six months of lite and 60% will be positive during the second
six manths of life.

3.5.4 CRSsurveillance

CRS surveillance allows for detection of infants with clinically apparent manifestations and can
be standardized for regional and glabal reparting, and for comparison. Early identification of
infants with CRS is necessary to ensure that appropriate testing can be conducted and that the
infant is entered inte the CRS surveillance systemn. Detection of infants with CRS is necessary to
ensure infection cantral and prevent further spread of rubella, as infants with CRS may shed the
virus for a prolonged period — up to 1 year of age or langer. Immediate diagnosis of CRS also
facilitates early intervention for specific defects.

Year 1996, an estimated 22,000 babies were barn with CRS in Africa, an astimated 46 000 in
South-East Asia and close to 13,000 in the Western Pacific. The highest risk of CRS is found in
countries with high rates of susceptibility to rubella among women of childbearing age

CRS is associated with significant morbidity and mortality. Estimated mortality has ranged from
20-33%. Infants born with cardiac defects have the highest risk of mortality. The South-East Asia
Regian has the highest burden of CRS cases. The incidence rate of CRS in SEAR is estimated to a
mean af 136 per 100,000 live birth since 2008 with a total annual number of CRS cases of 46,621
(95% Cl 1016—168 510).

Howewver, the magnitude of rubella and CRS burden in the region remains unknown, In 2010, an
estimmate 103,000 CRS were born globally, of which 46% were in the SEARO.

CRS surveillance was integrated with AFP and VPDs surveillance in 2612 and 20 cases were
reported as clinically confirmed; samples were tested for 18 cases and 2 were laboratory
confirmed. The reporting is steadily improving over the time and in 2020 total 175 clinically
confirmed and 6 [aboratory confirmed cases were reported while in 2021 total 218 clinical cases
were reported out of which 10 were Iaboratory positive.

3.5.4.1 Rationale and objectives of CRS surveillance

Surveillance for CRS compliments rubella surveillance. CRS is the most savere outcome of rubella,
and the prevention of CRS js the primary reason for rubella vaccination. The objectives for CRS
surveillance are to:

* document the burden of CRS prior to rubella vaccine introduction
¢ monitor the impact of rubella vaccine introduction in reducing the incidence of CRS
* detect and isolate affected infants rapidly

*  mitigate the consequences of the disease for infants and their families through early
provision of appropriate medical care

» demonstrate the eliminatian of CRS.

The key global objective of CRS surveillance is to provide data insupport of rubella elimination in
five of six WHO regions by 2020.

f—_ g—— .



3.5.4.2 Strategies for CRS elimination

* protection to women in childbearing age through adult immunization

* high routine immunization coverage in childhood to increase population immunity

e large scale supplementary immunization campaign to reduce the circulation of rubella
virus

e integrated with case-based measles surveillance and sentinel surveillance for CRS
Integrated immurization activities with measles elimination.

3.5.5 Case definition for Congenital Rubella Syndrome (CRS)
Suspected CRS case

Any infant less than one year of age in whom a health worker suspects CRS.
A health worker should suspect CRS when

e there is 3 maternal history of suspected or confirmed rubella during pregnancy, even
whern no signs of CRS

¢ the infant presents with heart disease and/or suspicion of deafness, and /ar one or
more of the following eye signs: white pupil (cataract); diminished vision; pendular
movement of the eyes (nystagmus); squint; smaller eyeball (microphthalmos); larger
ayeball (Glaucoma).

Final case classification

Final classification of CRS cases depends, in part, on identifying Group A or Group B clinical sipns
of CRS.

Group A: Cataract(s), congenital glaucoma, pigmentary retinopathy, congenital heart disease
(most commonly peripheral pulmonary artery stenaosis, patent ductus arteriosus or ventricular
septal defects), hearing impairment.

Group B: Purpura, splenomegaly, microcephaly, developmental delay, meningoencephalitis,
radiolucent bone disease, jaundice that begins within the first 24 hours after birth.

Using these climical signs, one of the final classifications listed below

Laboratory-confirmed CRS: A suspected CRS case with at least ane sign from group A and meets
the laboratory criteria for canfirmation of CRS

Clinically compatible CRS: A suspected CRS case without an adequate specimen in whom a
gualified clinician detects at least two of the complications from group A OR one from group &
and one from group B.

Congenital rubella infection (CRI): An infant who has nane of the clinical signs of CRS from group
A, but who mests the laboratory criteria for CRS.

Discarded: A suspected CRS case with an adeguate specimen not meeting the laboratory-
confirmed case definition, or 3 suspected case without an adequate laboratory specimen and not
meeting the climically compatible case definition.

= —
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OTHER DEFINITIONS
Based on Source aof infectian

Endemic CRI/CRS: A confirmed case whaose mother was exposed to endemic rubella
transmission during gestation, as supported by epidemiological or genotyping evidence. A
chain of rubella virus transmission thatis continuous for 2 12 manths within a country is defined
as an endemic transmission.

Imported CRI/CRS: A confirmed case whose mother was exposed to rubella outside of the
country during gestation, as supported by epidemiological or genotyping evidence,

Unknown source of CRIfCRS: A confirmed case not meeting the above endemic ar imported
CRI/CRS case definitions.

3.5.6 Case deteciion and reporting

It 15 essential to find out the burden of rubella and CRS which requires a comprehensive system
to detect suspected CRS cases in infants report them on time.

+ |dentify rubella cases and/or ocutbreaks through serological confirmation of all
fever and rash outbreaks. Investigate such outbreaks fully and follow them to find
out possible increase in the incidence of CRS in the areas

» Conduct sentinel surveillance of CRS at neonatology units, eye hospitals and
cardiology units, ENT units and Obstetric units.

The facilities at which infants with most common defects
associated with CRS — cataracts, heart defects or deafness as
All suspectad CRS casec must be well as infants with maternal history of rubella during

Imporiant note

investigated by = dinician and pregnancy are likely to be seen and should be included in the
with full elinical and laboratory CRS surveillance system. As these defects are most likely to be
investigation within 48 hour= of evaluated and treated at secondary and tertiary care facilities,
detection. these health-care facilities should be included as reporting sites

or sentinel sites at the beginning of CRS surveillance.
The types of facilities/providers most likely to evaluate and treat infants with CRS:

» secondary care providers/facilities, particularly aphthalmologists, cardiologists, audiologists
and neonatologists

® tertiary care facilities, particularly those that provide pediatric surgical services far the eyes,
ears and heart

o specialty care centers (e.g. children’s hospitals; centers for hearing and blindness);

s gbstetric centers or private clinics involved in the care of pregnant women with rubells.

As multiple specialties (departments), such as paediatrics, obstetrics, otarhinolaryngology and
ophthalmolagy are invalved, 3 mechanism of coordination between these departments should
be developed at the reparting site. One H50 should be responsible for coordination of identifying,
investigation, sample collection and reporting. A line list of suspected CRS cases should be

- =
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maintained in the assigned facilities. There should be regular communication with the national
EPI regarding identification and follow-up of suspected cases of LRS identified in the area.

3.5.7 CRSsurveillance in health facilities
CRS surveillance should forus on,
» |dentifying infants 0-11 manths of age with suspected CRS

= [nvestigation of all suspected CRS cases by 3 clinician for clinical confirmation and
laboratory testing.

= [n implementing CRS surveillance, all active surveillance facilities for AFP and VPD
surveillance are to be sensitized to report and investigate any suspected CRS case. The
tfacilities include all district level general hospitals, government and non-government
medical college hospitals and some large private hospitals/clinics, specialized hospitals like
ICVD, NIO, BSMMU, BSH etc.

« Sites that routinely participate in surveillance for EP| diseases
= Neonatal wards and neonatal intensive care units

» (Obstetrics units

* Paediatric wards

» Eye hospitals

=  ENT Units

» (Cardiology units

s (ardiac surgery units

CRS Surveillance in selected health facilities
» All cases of rubella who meet the surveillance fclinical case definition of rubella when present to the
outpatient clinic, emergency room and inpatient ward in health care facilities should be identified
and investigated by attending physician. The clinicians (RMOs, MOs, Padiatricians, consultants and
ather Physicians) of the health care fadiiity collect information from cases at the time they see the
patients. They recard information on AFP & EPI disease report form and hand over to HSO at the end
of their duty.

» The SIMO (surveillance and Immunization Medical Officer]) should also be notified if any technical
assistance is needed for subsequent investigations Including assigning an EPID number to each case.

® The H50 will review the repot forms routinely to ensure that all CRS cases have been investigated and
raportad to DSFP in the AFP & EPI Disease Waekly Lina listing form by fallowing Tussday,

* Case investigation form (CIF) for CRS {Annexure 12) cases will be send to the National laboratary alang
with the specimens.

s [fthere are cases with no [aboratory specimens; case investigation forms of those cases should also be
sent to the National laboratory.

» The Mational Laboratory will verify assigned EPID numiber of each case and provide fesdback as
appropriate.



Active surveillance{weekly) of CRS cases by Local Surveillance Officer (LSO) and/or Surveillance
and Immunization Medical Officer (5IMD)

» The assigned officer, usually the L50 along with the SIMO for the particular haspital will
visit the haspital every week to review inpatient registers, outpatient registers and clinic
records for any possible CRS cases.

* S/he will contact paediatricians, neurologists, medical officers and nurses to find out/
identify if any new cases of CRS detected following the previous visit.

= The visit should be documented by signing the registers/records those are checked.

=  The LSO and/or SIMO will complete the AFP, NT, Measles and Rubella Weekly Active
Surveillance form and submit to EPI/HQ by Tuesday of the following epidemiologic week

» Ensure sending of case investigation forms for CRS to the mational laboratory along with
the specimens collected.

3.5.8 Caseinvestigation

When a suspected CRS case is reported, a case investigation form {miortant note
containing core variables should be filled in after clinical AR e tation 4
evaluation by different departments as per symptoms/Signs  sinsle case of domestically
suspected and sent to the H50 person of the same reporting site  acouired CRS should lsad to
for further action. It is critical to note receipt of MR doses through  Intensified rubella and CRS
routine service or campaigns (i.e. in children 6 to <12 months) sg  >Urveillanc=and an

h Ta— e he b i ot h Investigation to determine
that laboratory results can be correctly interpr WRER | e it viat exprsed
classifying cases. (case mvestigation form annexure 12] sl the resson for insutficent

=i
Suspected CRS cases should be investigated within 48 hours of o

detection. Need to monitor the pregnancy outcomes for pregnant women with suspected or
confirmed rubella. For those pregnancies that result in a live birth, ensure that the infant is
followed up with appropriate clinical and lahoratory evaluation, and placed under droplet and
contact precautions to minimize potential spread. After rubella eliminatian, a single case of
domestically acquired CRS should lead to intensified rubella and CRS surveillance and an
investigation to determine where the mother was exposed and the reason for insufficient
immunity.

Investigation of suspected rubella in 2 pregnant woman

CRS cases are likely to be underreported where a3 high proportion of hirths occur at home and
where infant deaths may not be reported. In order to identify CRS cases, it is important to
investigate rash illness in pregnant women. If 3 pregnant woman with suspected rubella infection

attending an antenatal clinic, following steps shiould be followed by UH&FPO/LS0/attending
doctor and his/her staff.

¢ All febrile rash illnesses in pregnancy should be investigated.

* The specimen should be collected and tested for rubella igM in the National Laboratory.
If the blood specimen is positive for rubella-specific 1IgM, the patient should be counseled



and follow up until nine months. Aoptine standarts

* All suspected CRS cases aged less than 1 year should he  Priortopregnancy &in

- - - E >t 2 i
investigated. The investigation should include clinical Lﬁm"ﬂ;‘l‘:{m{’ s
) Vaccinate children, school girl,
and laboratory analysis. chilid bearing 2g2 wamen

¢ Lline listing should be done (AFP& EP| Disease Weekly  #cording to national palicy

Line Listing Form for Hospitals and Upazila Health Bunn oL
Complexes) and send to the Civil Surgeon office or the  Rubslia vaccine should not offer
City Cooperation CHO office. Ayvoid pregnancy for 1. month
atter rubelia vaccination
e  (Cpunseling and medical follow ups should be assured. o T svord Contactwith the

mdivid ual with rubalia
Investigate-Suspected rubella in
A unique identification number should be given to each  pregnancy, exposurs toz rubella
investigated case, This unigue identification can be Scandinfantswithsuspected
alphanumeric (e.g. Disease code + country code + district code tha
: : Counsel women with confirmed

+ upazila code + year + sequential number by order of ) .

= 5 : ) R rubella during pregnanicy on the
reporting), and facilitates further collection and merging of ot of fetsi shnormalitias

clinical, epidemiological and laboratory data.

Unique identification number

3.5.9 Specimen colleciion and transportation

Effarts should be made to obtain clinical specimens for antibody levels and for viral isolation from
infants at the time of the initial investigation. For serological diagnostics, 1 ml sample of blood
should be taken and then centrifuged to separate out the serum, which should then be kept
under refrigeration at temperatures from 2-8°C. The serum should then be transported in cold
chain to the |abaratory. Throat swabs should also be collected for isolation of the virus or virus
detection.

Laboratary critena for confirmation of suspected CRS cases include any ene of the following:
+ rubella lgM antibody over cut-off-point detected

= sustained ruballs IgG antibody level as determined on at least two occasions (at least 1
manth apart) between 6and 12 months of age in the absence of receipt of rubella vaccine

+ rubells virus detection (e.g. nucleic acid detection by reverse transcription polymerase
chain reaction (RT-PCR) or rubella virus isalation) in an appropriate clinical sample (throat
swab, ntasalswab, blood, urine or cerebrospinal fluid).

Depending on the age of the suspected CRS case at initial testing, the following considerations
should be made when interpreting laboratory results and determining final classification of
suspected CRS cases.

o (Children >3 manths may have received rubella-containing vaccine through routine
immunization or campaigns and children =6 months may be included in campaigns.
Serology results cannot be used to confirm CRS after a child with suspected CRS has
receivad ruballa-containing vaccine,




Infants with congenital rubella will usually be positive for rubella=specific [gM at or shortly
after birth. Although IgM antibodies may persist for up to 1 year, they narmally peak
within the first & months of life. Because leM may not be detectable in some infants tested
shortly after birth, |gM negative cases with suspected CRS should be retested at 1 manth
of age or shortly thereafter.

Laboratory confirmation of CRS in an infant aged over & months should not rely on the
leM test alone if the result s negative. In such cases, serial g6 testing should alsa be
included to check for 3 sustained level of antibody on two occasions separated by =1-
month interval. After confirming lgG+ in the first serum sample collected, this sample
should be saved and retested apain with the second serum sample to compare antibody.
levels. if IgM and IgG testing are performed concurrently in ages 6-11 manths, any infant
testing 1gG- should be discarded (all infants with TRS are IgG+).

Infants with congenital rubella should alsa be tested for shedding rubella virus through virus
isolation techniques, Congenitally infected infants may shed and transmit rubella virus for up to
1 year of age and be the source of rubella cutbreaks. Therefore, it is important to tontinue testing
the infant for virus throughout the first year of life so that infection contral measures can
continue until virus shedding stops. This has to be confirmed by two negative results of viral
testing of specimens ebtained 1 month apart from infants at least 3 months of age.

3.5.10 Case Classification

Case classification will follow an algarithm based on the age of the child, the algarithms are
described in Figure below:




Figure 22: Surveillance classification nf.su:pndul CRS case-patients < 6 months of age
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35.11 Case management

Currently ne treatment is available for CRS beyond clinical management of related congenital
abnormalities. Infants with CRS and CRI shed live rubella virus for long periods (60% shed for the
first four menths of fife), therefore appropriate infection cantrol measures should be applied.




important note In health care settings, contact precautions should be
implemented for every detected CRS and CRI case. Infants

infants with confirmed CRS or ER should be considered infectious until two clinical specimens,
shauld be followed by public health  ahtained one month apart, are negative for rubella virus
untll two cansecutive clinical detection/isolation. Pregnant women should not be expesed

speciaikns, fhisined onesotn to infants with CRS or CRI; if exposed, pregnant contacts

should be tested for rubella. In areas where follow-up testing
of confirmed CRS and CRI cases is not feasible, ermnphasis must
be placed on ensuring close contacts and health care workers
are vactinated far rubelia.

apart are negative for rubelia virus
detection/isciation,

3.5.12 Contact fracing and management

Contact tracing is recommended among mothers of infants with CRS or CRI to identify the source
of the rubella virus in the mother. Infants with CRS or CRI shed rubella virus for long periods and
appropriate infection control measures should be applied. It js particularly important that
pregnant women who are not rubella-immune should not be exposed to infants with CRS or CRIL.
To prevent further infection with rubella virus and further transmission, protective immunity
should be assured among contacts of CRS cases, including: health care workers: and family.
members. Persons in contact with the infant should be immune to rubella either through
vaccination or natural infection (serological evidence of immunity). Non-pregnant persons who
lack documentation of vaccination with RCV can be considered for vaccination, Pregnant contacts
should be tested for rubella.

3.5.13 Public health intervention

» |nfants with CRS may shed rubella virus for up to 1 year and have been the cause of rubella
outhreaks. Only persons’ imrmune to rubella should have contact with these infants.

* |n hospitals, infants should remain in isolation.

* Parsans caring for the infant should follow universal precautions and should be
immunized against rubella.

o Family members and friends invalved in the care or handling of the infant based on
vactination history can be considerad for vactination accordingly.

e Anactive search should be conducted in the community for more CRS cases as well as to
reviaw the vaccination status of children in the locality,

« All children in the same locality who are found to be unvaccinated and those who cannot
produce vaccination card or records during the community survey should be vaccinated
with rubella-containing vaccine according to the national policy.

3.5.14 Data management
Data analysis

Analysis the CRS surveillance data on a monthly basis, or more frequently if necessary.
Epidemiologic variables that should be assessed include the following:




number of cases reported throughout time frame assessed (e.g. yoar)

case classification status

geographic location of CRS cases within the country

whether or not cases were clustered and/or associated with rubella autbreaks
maternal characteristics (age, race/ethnicity, country of birth and vaccination status)

location of maternal exposure to rubella

Monitoring indicators

Surveillance quality assessments need to be conducted at the sentinel sites at least every
& months to assess completeness of CRS surveillance at the site,

This should be done by reviewing hospital records by the H50 to identify any missed cases.

Missed cases can bedentified by companng the list of reparted CRS cases with the list of
all cases that meet the entry criteria for CRS surveillance (i.e. criteria for suspected CRS
cases). The proportion of missed cases at a sentinel site can be assessed as the percant of
missed cases jdentified by the HS0 among all cases that meet the CRS surveillance entry
criteria (total of both reported and unreported cases),

Similarly, the propartion of suspected CRS cases that have been reparted but have not
been tested by the |aboratory can be assessed as the percentage of reported cases
without laboratory testing among all reparted suspected CRS cases (both tested and
untested).

Maonitoring surveillance data guality. CRS surveillance case reparts should be assessed far
any missing variables. It records are incomplete, the findings should be discussed with
providars at the site and the need for completeness of data and case reporting should be
emphasized.
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CRS Indicators

Survelllance indicator Target
attribute
PPN il National annual rate of suspected CAS cases 21 per 18,
0ol five
number of suspected CRS cazes for the year X 30060 births
ltve birth cohart of the population in which the cases ocourrsd

Adgq“at_p Percentape of sispectsd CRS cazes with the following data points completed:  =80%
investigation nameand/or identifier, place of residence, sex, date of birth, date of reporting,

date of investigation, date of specimen collection, history of rash lllness of
mother, travel history of mother, vaccingtion history of mother, ap= of
maother, clinical ssxaminations for hearing impalrment, cataract, and congsnital
rardiac/heart defects and ciinical outcome of the CRS case (alive or dead)

numberof suspscrad CRS cares for which on adoguare
invastigation » was initiatad after three 3 months
of ags of the child

total mumber of suspected CRS cases the cases ocourred * 3

= Adeqiate Inkestization defined a< the collection afthe fallowing datz paints: nams
and/or identifier: p'-Tar:e o residence; sex; date of birth: date of reporting: date of '
invastization: date of specimen collection; history of rash iltness of mother; travel
mstory of motner; vaconation history of mother; age of mother; dinical examinations
Tor hearing Impattment, cataract, and tm:genhélurdﬁac{hﬁﬂ defeciz and dinical
outcome of the (RS case [alive or dead),

Percentage of suspetted cases with adaguate Bloed specimen tested for =BD%
I3boratory confirmation (IgM/ 186, PCR) in an accredited labaratory

numbar of suspacted cases fram whom
adequare specimens s« .

total number of suspected CRS case: =A%

*= Adequate specimens for serolegy are those collected within 12 manths of
age of the child that consist of 20.5 ml serum

Viral detection Percentage of confirmed cases with adeguate specimens tested for virus =B0D%
{adequate detection/fisolation
specimens for
viTus detection)
number of lab— confirmed CRS cazes for the year
Fforwhem adeguate specimen was analyzed for viral detertion
total number of suspacted CRS caze

Monitaorine of FPercentage of confirmed cases wlr:h at least Z negative tests for virus =BD%
WiThs excretion detection/fisolation after 3 months of age with at least a 1manth interval
betwesn specimen collection

® 100




number of lab ~ confirmed CRS cases with ar least two
negative tests for virus detecrion after 3 months of age,
with at least a1 — manth interval between tesis for the year

Total pitiniber of Suspecied CRS Gase x 100
Timelirets of Percentage of confirmed CRS cases detected within 3 months of birth =80%
detection '
nurnber of confirmed CRS eazsg (clinfcal compatible and
lndoratory confirmed) darectod within 3 months of h:rrh 00
total number of suspectsd CRS case

Timediness of Percentage of confirmed CRS cases detected within-3 months of birth _ZE0%:
SRECIMEn

transport

total number of spactmens (zerologic or virslogyreceived
at the laboratory withins days of collaction =
total number of specimens (serologic ar virology) =208

= received for testing in the given year.

Timeliness of Proportion of 5EI‘£I1I3§H: rzsults reported by the lsbarstory within 4 days of 280%
reporhng reczivin g‘l;]'le_spe-ﬂmen

baboratory

resul=-Serlogy

total number of ssralogic vesyles vepovted by the
labaratery within 4 dave of rocoiving the cpedimen
total number of serology specimen received - 100
e far testing mn the given year
Timediness of Froportion of virus detection and genotyping results (where appropriate] that  =Bos6

repariing arecompleted within 2 months of receipt of specimen
lgborationy
resui=-Veology
total number of virus detscrion and genotyping.
resules (whers appropriate)that are completed
within 2 menths of racetyt of specimen
total number of virology specimen received
for testing inths given yoor

».100




3.5.15 Fesodback

Provide feedback to stakeholders involved in the CRS surveillance system. Feedback should
include information on the status of the epidemiology of CRS including, if necessary, any updates
and recommendatians for improvements.

3.5.16 Special approach to identify CRS cases

Rubellz in pregnancy registries: Rubella in the pregnancy registry can be used for follow-up of
pregnant women exposed to rubella and their pregnancy outcome(s) as well as for identification
of CRS cases. Rubella in pregnancy registries should be maintained at the local level so that
comprehensive follow-up of pregnant women can occur and infants barn with CRS can be
identified and dizgnosed immediately and receve early interventions for any associated defects.
The registry should include maternal contact, demographic data and pregnancy outcame (e.g.
miscarriage, termination, infant with CRS, etc.).

Linkage to other surveillance: CRS surveillance with laboratory confirmation can be incorporated
into country birth defect surveillance if present as part of an enhanced birth defect surveillance
system, or into other surveillance systems capturing congenital cataracts/abnormalities.

Retrospective review of medical records: Retrospective medical record review could be used to
monitor the sensitivity of CRS surveillance systems annually. Limitation of this approach is that
retrospectively identified cases usually lack laboratory confirmation, and therefore lack a
definitive diagnosis.

Serological surveys of reproductive age women: Serological assessments of rubella IgG antibody
levels among reproductive-age women in 3 survey setting may help evaluate populstion
immunity against rubella and protection against CRS in newborns. Rubells IgG can be acquired
through both vaccination and natural infection, therefore serosurveys are not purely a reflection
of vaccination coverage. A serological survey is not 3 substitute for conducting CRS surveillance,
but can provide complimentary infarmation.
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4 Neonatal Tetanus

4.1 Introduciion

Tetanus is an acute, often fatal, disease caused by an exotoxin produced by the
bacterium Clostridium tetani. Clostridium tetam. C. tetani spores (the dormant form of the
arganism) are found in soil and in amimal and human feces. Carle and Rattone in 1824 who first
produced tetanus in animals by injecting them with pus from a fatal human tetanus case. During
the same year, Nicolaier produced tetanus in animals by injecting them with samples of soil. In
1B8%, Kitasato isolated the organism from a human victim, showed that it produced disease when
imjected into animals, and reported that the toxin could be
neutralized by specific antibodies. In 1897, Nocard Tetanus
demanstrated the protective effect of passwvely transferred Etiolozy discovered in 1884 by
antitoxin, and passive immunization in humans was used for ~ ©2rieand Rattone
treatment and prophylaxis during World War |. A method for ~ F2ssive immunization used for
inactivating tetanus toxin with formaldehyde was developed TT"E’; T‘d proahyiadz during
by Raman in the early 1920's which led to the development G'rd_ f

) . ] ) Tetanustoxolid first widely used:
of tetanus toxoid by Descombey in 1924, It was first widely during World War |1
used during World War (1%, Neonatal tetanus (NT} is 3 farm of
generalized tetanus that occurs in newborn. Neonatal tetanus ocours in infants born without
protective passive immunity if the mother is nat immune. It usually occurs through the unhealed
umbilical cord or stump, particularly when the stump is cut with an unsterile instrument. Paor
hygiene, social sigma and insufficient preventive health services provide ideal conditions for the
tausative agent, Clostridium tetani.

4.2 Causative agent

Clostridium tetani is a gram-positive, anaerchbic bacterium which forms a spare. The organism is
sensitive to heat and cannot survive in the presence of oxygen. The spores, in contrast, are very
resistant to heat and the usual antiseptics. They can survive autoclaving at 249.8°F (121°C) for
10-15 minutes.

The spares are also relatively resistant to phenol and other chemical agents?. Clostridium tetani
produces two exotoxins, tetanolysin and tetanospasmin.

4.3 Pathogenesis Sostilm tetans

€. tetani usually enters the body through 3 wound and inneonate  Anaerobiz gram-positive,
through unhealed umbilical stump, particularly when the  SPore-farming bacteria
stump is cut with an unsterile instrument. In the presence of  Spores found In soil, animal
anaerohic conditions, the spores germinate and produce toxin. feces

Toxins disseminate via blood and lymphatics, act at severgl  Two exotexine produced with
sites within the central nervous system. The tetanus toxin  Srowihof bacteria
interfaras with release of neurotransmitters, blocking — Tetanospasmin  estimated
inhibitor impulses and cause typical clinical manifestations. ~ Numanlethal dese = 2.5 ngikg




This. leads to unrestricted muscle contraction and spasm. Seizures may. occur, and autonomic
nervous system may also be affectad.

4.4 Reservoir

Tetanus spores are widely distributed in soil and in the intestine and feces of horses, sheep, cattle,

dogs, cats, rats, guinea pigs and chickens. In agricultural areas; human adults may harbor the
organism.

4.5 Communicability

Unlike other EPI diseases, infection accurs from exposure to cantaminated material rather than
from person-to-person spread. Neonatal tetanus may be considered an environmental hazard
rather than a communicable disease.

4.6 Transmission

The spares of C. tetani enter the body through direct contact in the wound. In a newborn baby,
the portal of entry is via the umbilical cord or stump. Unclean methods of cutting, tying or
dressing the cord may allow tetanus spores to enter the baby's bloodstream. Even babies
delivered under clean conditions in health facilities may become infected with tetanus spores
and die if the mother doas not praperly care for the umbilical stump at home. Most cases of NT
occur between 3 and 14 days of life (day 1 = day of birth).

4.7 Clinical featare of Neonatal Tetanus

The toxins praduced by C. tetani may cause sustained focal or generalized involuntary muscle
contractions. In neonates, tetanus almost always presents in the generalized form. Usually, the
first sign is inability to suck because of spasm of the jaw muscles, which rarely oczurs earlier than

3 days of age.
Clinical feature

The baby may then cry continuously. The jaw becomes iriaBllity o Suck

clenched [trismus], causing the baby to have the appearance Baby cries continususly

of a smile (risus sardonicus). Soon afterwards, the baby b sme denched ftremus)
develops stiffness of the neck and then the entire body, with i os of ek i e e
contraction of the spinal muscles causing the baby to arch its  pody

back (opisthotonos). Increasingly violent spasms frequently Contraction ' of spinal muscle
occur, and convulsive fits can result from the slightest stimulus ~ tausing baby to arch fis: back
(sound, light, or touch), The baby’s breathing becomes difficult ~ (opisthotonos]

and spasms and convulsive fits become more frequent, usually T ouEntvislEnt spasms
resulting in death. Convulsive fits with sound and
light




4.8 Differential Diagnosis of Neonatal Tetanus

The differential diagnosis of neonatal tetanus includes bacterial meningitis, encephalitis, other
causes of neonatal sepsis, muscle spasms due to hypocalcemia, congenital abnormalities, birth
injuries.

49 Laboratory Diagnesis

Nolaboratory findings are characteristic of tetanus. The diagnosis is entirely clinical and does not
depend upon bacterialogic confirmation. C tetan) is recovered fram the wound in only 30% of
cases and can be iselated frem patients who do not have tetanus.

410 Treatment

The pﬁnﬂples-ﬂﬁf&atm‘&n‘nt of all cases of tetanus are to remove the source of tetanospasmin, to
neutralize circulating toxin and to provide intensive supportive care until tetanospasmin has been
metabolized by the body. Antibiotics may also be given.

Tetanus Immune Globulin should be administered as quickly as possible. TIG can only help
remove unbound tetanus toxin. It cannot affect toxin bound to nerve endings. Supportive care
of the neonate ideally includes endotracheal intubation, use of neuromuscular blocking agents
and assisted ventilation. When facilities are not available, sedatives and muscle relaxants such as
chlorpromazine (3 mg every & hours), elixir of phenobarbital (10-20 mg every & hours), or alixir
of mephenesin {130- 160 mg every 6 hours) may be given orally. Diazepam may be used to contral
convulsive fits.

4.11 Prevention

MNeonatal tetanus can be prevented by ensuring clean conditions during childbirth and clean care
of the umbilical stump after birth and by immunizing mothers with Tetanus Toxoid Containing
Vaccine (TTCV) befare or during pregnancy. Most developed countries have been able to reduce
NT incidence to near zero simply by ensuring hygienic child birth and cord care. Clean delivery
practices have the added advantage of preventing other puerperal infections as well. it is
important to remember, however, that if the baby is born without protective antibody from its




mother, he or she will remain susceptible to tetanus until receiving 2 TTCV {e.g. Penta, DPT, Td)
doses.

Immunization of mothers against tetanus remains the more reliable method to prevent NT.
Maternal antibodies against tetanus are passively transferred to the fetus via the placenta,
thereby conferring immunity against tetanus in the neonate. One dose of tetanus toxoid ensures
littie, if any protection. Generally, protection begins 2 weeks after the second dose. To gat
optimum results second dose should be given 4 weeks after the first dose. Table 9 summarizes
the recormmended schedule for TTCV and the duration of protection for each dose. Tetanus toxin
is very potent and reguires small amount to cause the disease. However, this amount is
insufficient to stimulate antibody production and does not result immunity against tetanus.

Table 10: Tetanus Toxoid Containing Vaccine {TTCV) schedule

Dose Time of administration Duration of protectian
TTCV 1 At 15 years of age Nane
TTCV 2 4 wesks after TTCV 1 3 years
TTCV 3 6monthsafter TTQV2Z | Syears
TTCV 4 1 year after TTCV 3 10 years
TTCVS 1 year after TTCV 4. Throughout child-bearing years

412 NT Surveillance

Neonatal tetanus is primarily a prablem of developing countries, where clean obstetric servicas
are not available or not utilized by many wamen. According to World Health Organization Report
in, 2022, the total number of reported Neonatal Tetanus globally was 2076. WHO estimates that
in 2015 (the latest year for which estimates are available), 34,019 newbormns died from NT, a 85%
reduction from 2000.

Table 11: Neonatal Tetanus Global & Bangladesh Annual Incidence, 1980-2022

Aredl 1580 1990 2000 2013 | 014 | X015 | 2016 | 2007 | 2018 | 2019 | 2020 | 2021 | 2022

Bangladesh | 7068 | 740 | 376 | we | o | w7 | 1o | 5 | 84 | 48 | 41 | 13| 21

‘Global | 13605 | 28293 | 17935 | 4149 | 2o8a | dep | Qa7 | 2066 | 1803 | 217 | 2300/ | 4140 | 2078

—-meaa &, s 1 = L

Seurse for NT. hesimmunlestiondata whount voges/Incidene TTETAN U him MO0 E=0loba B DE DS EASE=NTETANUS S YEAR= -

In Bangladesh, passive hospital-based surveillance identified only 21 cases of necnatal
tetanus in 2022.




413 NT Elimination

At the end of the 19803, neanatal tetanus was considered a major public health problem. WHO
estimated that 787,000 newborn children died of neonatal tetanus in 1288, a rate of 6.5 cases
per 1000 live births, In 1589, the 42nd World Health Assembly called for elimination of neonatal
tetanus by 1995, In 1230, the World Summit for Children listed neonatal tetanus elimination as
one of its goals, which was endorsed by the 44th World Health Assembly in 1991, Elimination is
defined as <1 NT case per 1,000 live births at district level per year.

In Bangladesh, the number of neonatal tetanus deaths has decreased substantially in the past 2
decades. According to national disease incidence surveys conducted in 1986, 1994 and 2000, NT
maortality rate per 1,000 live birth was 41, 6 and 2.3 respectively.

Figure 24: Number of NT cases and Incidence- Bangladesh, 2008-2022
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With the reduction of reported NT cases a comprehensive review of district level indicators for
the risk of NT was conducted in January 2008. Dverall, the data supported the claim of elimination,
but it was decided that a survey should be dane for confirmation. In May 2008, the Ministry of
Health and Family Welfare, carried out an evaluation using standard WHO protocol to determine
whether neonatal tetanus had been eliminated in Bangladesh, Two community-based surveys
were perfarmed in the 2 districts where children were considered to be at the highest risk from
neonatal tetanus. According to the survey results Bangladesh has achieved MNT elimination and
maintaining the status.

4.14 Strategies for NT Elimination
= Provision of TTCV 5-dose to all child bearing aged women (CBAW)
»  Provision of clean delivery services to all pregnant women
»  SlAin high risk areas
»  Effective surveillance far MNT

4.15 Rationale for surveillance

Every NT case is an event that marks the failure of multiple levels of the health system. The key
objective of NT surveillance is to detect cases of NT towards monitoring achievement and




maintenance of elimination. NT surveillance data (or a lack thereof) are used to identify areas
and subpopulations at high-risk for NT and guide effective public health response for maternal
and neonatal tetanus elimination (MNTE).

416 Case Definitions and Final Classifications

Suspected case

A suspected case for NT is 2 case that meets either of these two criteria:

Any neonate who could suck and cry normally during the first two days of life and developed
tetanus-like illness or death between 3 and 28 days of age

OR
Any neonate whao died of an unknown cause during the first month of life.
Confirmed case

A confirmed case is any suspected NT case found during case investigation to have all three of
the following:

Normal ability to suck and cry during the first twa days of life
AND

could not suck normally between 3 and 28 days of age
AND

developed muscle stiffness and/or spasms {jerking).

The hasis for case classification s entirely dlinical and does not depend on laboratory
canfirmatian. NT cases reported by physicians are considered to be confirmed.

Discarded case

A discarded case is one that has been investigated and does not satisfy the clinical criteria for
canfirmation or has an alternate diagnosis.

Not investigated

Any suspected case not investigated, or without information available on age and symptams to
confirm the case, should receive the final classification of not investigated.

4.17 Neonatal Tetanus case notification

All Neonatal tetanus cases should be immediately notified to-DSFP. All health facilities; private
prattitioners and other health care providers must immediately report any case of NT (either
living or dead) to the respective DSFP. The mother of the NT case should be vaccinated with TTCV
as soon as possible once the diagnosis is made regardless of her prior immunization status. The
DSFP will send the LSO to investigate the case and take appropriate actions. If the mother lives
ina different upazila, municipality, or City Carporation then the local DSFP will notify the concern
DSFP to conduct additional case finding activity and case response immunization. SIMG will
provide technical assistance, if necassary.




4.18 Tvpes of surveillance
Active surveillance

Major health facilities should be wisited regularly (weekly) to identify any NT case admitted or
diagnosed there. Such visits should preferably be made by Local Surveillance Officer along with
Surveillance & Immunization Medical Officer. During these visits, hospital in-patient and out-
patient registers should be checked and key clinical staff {e.g. in paediatric, emergency unit/s and
isolation ward/s) should be asked whether any new NT case has been identified in the hospital
since previous visit.

Passive Surveillance

Designated reporting sites at all level should report all cases of NT along with other reportable
VPDs even if there are no cases (“zero reparting” ) thraugh AFP and VPD weekly form for hospitals.

Community Surveillance

All fiald workers under Ministry of health and family welfare and NGO should immediately bring
the suspected NT case to the upazila health complex or NGO clinic for treatment and to repaort.

All meonatal death should be reported to immediate supervisor (HI, AHI or FPl or NGO supervisor)
in the fiald and should be investigated by Medical Officer ta identify NT.

Any neonatal death betwesn 3-28 days of age in which the cause of death is unknown will be
considered as a suspected NT Case.

4.19 NT case investigation and response

Investigation and response to NT case confirmed at facilities or reported by field workers
should follow a stepwise approach:

Step 1:  Interview the mother, examine the infant (if living) and complete the "Neonatal
Tetanus Case Investigation Form” {Annexure 13).

Step 2: Vaccinate the mother with TTCV regardless of previous vaccination status if
vaccination has not already done following identification of NT. Last does
receivad prior to development of NT of her child to be considered as invalid or
did not work. Therefare, this dose to be repeated and complete the series, if
eligible for, as per national EPI schadule.

Step 3: Mobilize members of the investigation and response team to the village or
neighborhood of the NT case with additional NT Case Investigation Forms,
women Registration Book (for TTCV), adequate supply of vaccine and logistic
(TTCV wials, AD syringes, safety boxes and women card etc.).

Step4:  Ask village doctors, pharmacists, hameopaths, NGO workers local leaders ete. if
additional cases of NT or neonatal deaths (NDs) occurred in 3-28 days old babies
in the past 6 months.

Step 5: Investigate any additonal cases of NT or ND and wvaccinate the
mothers of NT cases.
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Step 6: Conduct house-to-house visits in the entire sub block/ urban mahalla of the index
case hame to identify women of childbearing age who are eligible to receive TTCV.
Record the findings on the worksheet on the back of the Neonatal Tetanus Case
Investigation Form (Annexure 09). All eligible CBA women (os per national 5
doses schedule) to receive TTCV in the rural sub-block or urban mahalla of the
index NT case within 2 week of reporting. Advice unvaccinated wormen to attend
the next scheduled EPI outreach session; be sure to tell anv woman receiving her
1= dose of TTCV must raceive a 2™ dose 3 month later to be protected against
ietanus.

Step 7: All eligible CBA women of remaining 7 rural sub blocks of ward or remaining
mahalla of Urban ward of the index NT case to be vaccinated with TTCV within
a month of case reporting. Vaccinate all eligible CBA women of that area and
register the doses in the TTCV Registration Book; advice unvaccinated women to
attend the next scheduled EPI outreach session; be sure to tell any woman
receiving_her 1% dose of TTCV must receive 38 2™ dose in_one month to be
protected against tetanus.

Step 8: Antitipate increased TTCV wvaccine needs for the next scheduled
EP| vaccination session.

After case investigation and response activities the case investigation form along with the case
respanse immunization information should be sent to EP| headquarter.

420 Contactiracing

As tetanus is not contagious, no contract tracing is needed

421 Surveillance performance indicators

1. Surveillance Attribute: Completeness of reporting

Indicator: Percentage aof facilities reporting NT data even zero reparting:
Target: 290% -

Calculation:

Number of facilities reparting NT

i Total number fadlities
2. Surveillance Attribute: Timeliness of reporting
Indicator: Percentage of facilities reporting NT data on time, even in the absence of cases {zero
reporting)

Target: 280%

Calculation:

Number of facilities reporting by the deadline

Total number facilities

3. Surveillance Attribute: Completeness of case investigation




Indicator: Proportion of suspected NT cases investigated
Target: 290%
Calculation:

Number of Suspected NT case mvastigated

Totwal number of reported suspected NT casos
4. Surveillance Attribute: Timeliness of case investigation
Indicator: Proportion of cases investigated within 48 hours of notification
Target: >80%
Calculation:

Number of suspected N7 cases investipated within 7 days of notification

X100
Total number of suspected AFP case

5. Surveillance Attribute: Adequate case response
Indicator: Proportion of confirmed NT cases for which adequate response {e.g. CRI) conducted
within 7 days of notification
Target: >100%
Caleulation:
i NT cases in which mothers recoived TTCV dose in conjunction with ease
detection or investigation

total ¥ of NT case investipations

6. Surveillance Attribute: Achieverment and Maintenance of MNTE
Indicator: Percentage of districts with <1 NT case per 1,000 live births
Target: >100%

Caleulation:

# Districts with < 1 NT case per 1 000 live births

Total number of Districts

References:
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5. Tetanus after neonatal period

5.1 Introduction

Tetanus is an acute, often fatal disease caused by an exotoxin produced by Clostridium tetani.
Tetanusisa non-communicable preventable disease, not transmitted from one person to another.

It Bangladesh total 257 cases of tetanus were after the neonatal period was reported in 2017
through Passive Surveillance. Over the period there is gradual decline in number of tetanus cases
and last case was reportad in 2020.

Table 12: Tetanus cases after neonatal period Global & Bangladesh, 1980-2022
Year 1080 1990, 2000 2013 2004 2005 2016 2047 204 2019 2030 202 2p
Global |0O0W3] 39444 5776 3R 10293 O 6TSE LIELS L0243 133000 12572 9597 S661 4578
T 1TET 17T T A0 D 443 331 57 142 17 19 | 0

Sourge: hitns:/immunizationdata.who int/nagesincidences ElAHLtS.h{mPCﬁDE=G1nD&!—|-EGEﬁ$i‘IEEASE=I TET AN NTEANUSEYEAR=

5.2 Epidemiclogy of Tetanus

Epidemiology

Details regarding the causative agent and its reservoir and
communicability have been described in NT chapter. = Reservair: Sail and intestine
53 Privitition of animals and humans

= Transmission: Contaminated
Prevention of tetanus after the neonatal period also wounds, Tissue Injury
requires vaccination of the infant, children or adult with  « Temporal pattern: Peak in
Tetanus Toxoid containing vaccine (TTCV). For infants, summer orwet season
Tetanus Toxoid is administered together with pertussis, e communicability: Not
diphtheria, Hepatitis-B and Haemophilus influenzae type B contagious

(Hib) vaccine in the form of Pentawalent. Infants: should

receive 3 doses of Penta-valent with the first dose at or aftar

6 weeks of age; the 2nd dose should be given 28 days after the 1st dose and the 3rd dase 28
days after the 2nd dose. Three doses of Penta-valent should protect the child against tetanus
for 3 years.

All women should get 5 doses of TT/Td according to the TT/Td-5 doses schedule starting from
the age of 15 to protect them as well as their future newborn children from tetanus. A woman
who has completed a total of 5 doses of TT/Td according to the TT/Td-5 dose schedule is

considered to be protected throughout her child-bearing age and does nat require to repeat
vaccination during this time period.

Persons beyond EP| target include adult men and all persons 50 years of age and older should
receive TT/Td every 10 years to remain protected against tetanus.




Tetanus prophylaxis in patients with wounds: is based on

Tetanus Toxeid
Forinalininactivatiod careful assessment whether the wound is clean or
tetanustoxin contaminated and the i/mmunization status of the patient. In
Schedule general, a patient with an unknown vaccination history or with
-~ thresorfourdoses  fegs than 3 doses of TT/Td in the past should always receive
) El;:i‘::::w a TT/Td prophylaxis after any injury. Tetanus Immune Globulin
T {TIG] is indicated anly for persons with an unknown vaccination
Efficacy history or <3 TT/Td doses and who have deep or dirty wounds,
- approsimately If 3 patient has certain evidence of 3 or mare doses of TT/Td,
1005% then TT/Td is needed only if it has been more than 10 years
Duration since the last TT/Td dose for clean minor wounds or more than
=~ SmEuaiastely 10 5 years for serious or dirty wounds. In addition, wound cleaning
YESTS

Should be administered

and, if indicated, surgical debridement and antibiotics are also
important components of wound management.

Table 13: Tetanus Prophylaxis in Routine Wound Managemant

Clean minor wounds

Give TT/Td" Give TIG
Unknown or less than 3 Yes No
3 or more No® No

All other wounds
Give TT/Td" Give TIG
Yes Yes
No* No

*Far children younger than 7 vears; give tetanus toxoid as Penta; for = 7 vesrs of age, Tdis preferred to TT alone

ag it also provides Bopster protection agadinst diphtheria.
s, if mare than 16 years since tast dose

*¥es, if more than 5 y=ars since last dose

5.4  Clinical Aspects of Tetanus after the Neonatal Period

Tetanus is characterized by painful muscular
contractions. The disease usually presents with 3
descending pattern. The first sign 15 trismus or lockjaw,
followed by stiffness of the neck difficulty in
swallowing and ngidity of abdominal muscles. Other
symptoms include elevated temperature, sweating,
raised blood pressure and episodic rapid heart rate.

Generalized spasms occur, frequently induced by
sensory stimuli and last for several minutas; typical
features of tetanic spasms are opisthotonus and a facial
expression known as “risus sardonicus”.

Cephalic tetanus is 2 rare form of the disease,
occasianally occurring with otitis media (ear infections)
in which C. tetani 15 present in the flara of the middle
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Clinical Feature

Spasms and stiffness in your jaw
muscles (trismus)

Stiffness of your neck muscies
Gifficulty swallowing:

Stiffness of your abdominal
musclas

Painful body spasms lasting for
several minutes, typically
triggered by minor occumences,;
such as a draft, loud nigiss,
physical touch or light
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ear or following injuries to the head. There is involvernent of the cranial nerves, especially in
the facial area,

5.5 Complications

Larynigospasm (spasm of the vocal cords) and/or spasm of the muscles of respiration lead to
interference with breathing. Fractures of the spine or long bones may result from sustained
contractions and convulsions. Aspiration prieumaonia is a common late complication of tetanus
cases.

5.6 Laboratory Diagnosis

The diagnosis 15 entirely clinical and does not depend upon bacteriologic canfirmation or any
other laboratory findings.

57 Treatmeant

Treatment of patients with tetanus consists mainly of suppartive care until the toxin is
metabolized and degraded in the body. Supportive care includes placing the patient in 3 dark,
peaceful location without external stimuli, control of involuntary spasms without limiting
voluntary movement, nutritional support and, if needed, respiratory support.
Benzodiazepines are the drug of choice to keep the patient calm and reduce muscle
tontraction. In severe cases neuromuscular blockade along with assisted ventilation and
trachesstomy may be required. In addition to supportive care, human TIG (3,000-6,000 units)
may be given IM in a single dose to prevent any additional toxin reaching the CNS. Elimination
of the organism (Clostridium tetani) and the possibility of further toxin production may be
done with antibiotic therapy (penicillin and metronidazole) and surgical drainage or
debridement when necessary.

58 Case-fatality

The case-fatality rate ranges from 10% to 90%; it 1s highest in infants and elderly, and varies
inversely with the length of incubation period and the availability of experienced intensive
care unit personnel and resources,

5.9 Post-Neonatal Tetapnus Surveiilance

5.9.1 Definition of Tetanus [(after Neonatal Period)

Acute onset of hypertonia and/or painful muscular contractions of the jaw or neck and
Generalized muscle spasms, and

Without other apparent medical causes determined by a physician.

5.9.2 Tetanus Case Notification

Unlike neonatal tetanus, cases of tetanus octurring after the neanatal period do not need to
be reported immediately to public health authorities, but they still should be reported.
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Better understanding of tetanus epidemiology is necessary to determine geographic and
demographic risk factors for tetanus deaths in Bangladesh and to develop immunization
strategies for more effective prevention of tetanus morbidity and mortality.

Reporting of all Tetanus (after neonatal period) cases should be done by attending dactors of
the hospitalfclinic through AFP and EPI disease report form. The filled report form to be
subrmitted to Hospital Surveillance Officer (HSO) in the same day. HSO should include the data
of the case in the weekly line listing and send to the DSFP.

As tetanus is not 3 communicable disease, no protective measures for close contacts are
needed.

References:
1. Nationgl AFE and Vaccine Preventable Diseases Surveillance Guideline, 3~ edition, Bangladesh
2. hips; .cdc.gov/vaccines/pubs/oinkbook/tetanus. html




6. Japanese Encephalitis

6.1 Introduction

lapanese encephalitis (JE) wirus is the leading cause of vaccine-preventable encephalitis in Asia
and the western Pacific. The first case of Japanese encephalitis viral disease (JE) was documented
in 1871 in lapan. Mast people infacted with JE do not have symptoms or have only mild
symptams. However, a small percentage of infected people develop inflammation of the brain
(encephalitis), with symptoms including sudden onset of headache, high faver, disorientation,
coma, tremors and convulsions. About 1 in 4 cases are fatal.

6.2 Causative agenl

JEV is a single-stranded RNA virus, one of 70 wirusas in the

Flavivirus genus of the family Flaviviridae. JEV is related to West

Nile, Murray Valley encephalitis, dengue, Zika, yellow fever and ANA virus
St. Louis encephalitis viruses. JEV is categorized in 5 genotypes.

The major JEV genotypes have varying overiap in geographical Member of Flaviviridae famlily
distribution but all belong to the same serotype and are similar ' _

in terms of virulence and host preference. While genotype 3 (elated io dengue, yellow
used to be the predominantly circulating genatype, there has  fever and Wast Nife viruses,
been a shift towards circulation of genctype 1. The envelope  Saint Louls encephalitis
glycaprotein of JEV contains the major epitopes recogrized by  viruses

neutralizing antibodies.

IE Vims

Five genotypes

6.3 Pathogenesis

In humans, following an infectious mosquito bite, initial viral replication occurs in local and
regional lymph nodes. Viral invasion of the central nervous system occurs probably via blood
causing infection and subisequent illness.

Reszervoir

Pigs and birds serve as reservairs and ampiifying hosis, They are usually unaffected by the
infection. Other domesticated animals, such as horses, cattle, dogs, sheep, cows, chicken and
peri-domestic rodents may become infected but do not develop levels of viraemia to support
viral amplification. Man is an incidental host of the IEV. They are dead end hosts and do not
contribute to the transmission cycle.




6.4 Transmission

JEV is transmitted to humans through the bite of an
infected mosquito. The virus 15 transmitted by Culex
mosquitoes and circulates in an enzoatic cycle in pigs and
wading birds which serve as amplifying hosts. Culex
tritaemiorhynchus, the most important vector species,
breeds in water pools and flonded rice fields and bites
mainly at night. The mosquitoes bite infected animal and
birds and in turn became infected with JEV. Humans get
infected following a bite by an infected mosquito.
Howaver, because humans do not get high levels of JEV in
their blood, they cannot further infect any mosquitoes; as
a result, human-to-mosquito-to-human transmission does
nat occur.

Transmission cycle of JE virus

Transmission

Domestic pigs and wild birds are
rESErvairs

Virus exists in 2 transmission cycle
between mosquitoess, pigs and/or
water birds (enzoatic cycle].

Spread by the bite of infected
masquitoes, grimarily Culex spp
[Culex tritaaniorhynchus).
Human are Incidenta! dead-end
hosts. JE virus cannot spread
directly from person to person,

Intemperate locations, JEV transmission typically starts in April or May, and |asts until September
or Octaober. In tropical and subtropical areas, transmission exhibits less seasonal variation, or
intensifies with the rainy season. Where irrigation permits mosquito breeding throughout the
year, transmission may occur even in the dry season. The risk of IEV infection is highest during
and just after rainy seasons. This is because mosquito populations tend to increase suddenly

during the rainy season.
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In endemic areas, children 1-15 years ald are most frequently
infected with JE. In general, JE cases are infrequent among
children younger than 1, mainly, it 15 believed, because they
have less exposure to mosquitoss. Adult infection most often
occurs in areas where the disease is newly introduced because
there is no astablished immunity among the population.

JE is typically found in rural areas with abundant rice
cultivation. People living in rural areas Seasonal transmission
varies with monsoon rains and irrigation practices where rice is
grown, and pigs are raised face the highest risk. Being outdoors
after sunset is a risk factor since mosquitoes commonly bite in

Population at risk
Primarily affects children
People with weakened
immune systems

Seasonality
Uisually peaks in summer and
fall (April to October]

Seazonal transmission varies

with monsoon rains and
irrigation practices

the twilight hours. Cases have been detected in cities, such as Kathmandu and New Delhi, in the
absence of rural travel, possibly suggesting expansion of the area of JEV transmission due to

changing land use patterns or vector adaptation,

6.5 Clinieal features

Maost JEV infections are asymptomatic. One case of encephalitis
is estimated to occur for every 300 JEV infections. Host factors
that result in infection progressing ta illness are not known.
After an incubation period of 4-14 days clinical symptoms
follow, mostly characterized by sudden onset of high fever,
chills, headache, myalgia, mental confusion and opisthotonus,
and acute flaccid paralysis may occur. The clinical picture of
infection has 4 stages; prodromal, acute, subacute, and
convalescence. The prodromal stage lasts from 2 to 3days and
has a high fever with severe headache. Non-specific symptoms
include malaise, anarexia, nausea and vamiting.

In the acute phase, lasting 3 to 4 days, the patient develops 3
cthange in the state of consciousnass, which ¢an rangs from
mild clouding to stupor and coma. [t is during this phase that
patients frequently present for health care. Seizures are
common, and the patient remains febrile with weakness and
stiff neck is frequently seen. Less commonly observed are
tremor, abnormal movements and cranial nerve mvolvement.
Clinical descriptions from India describe focal neurological
deficits as a defining characteristic to differentiate Japanese
encephalitis from other etiologies, Fatal cases usually
deteriorate rapidly at this stage and die.

Clinical features
Maost human infections are

asymptamatic or only mild

symptoms.

<1% of people infected with JE
virus develop clinical disease
Symptoms (after 1/2 weeks)
sudden onset of headache
high faver

Seizures

disorientation

£oma

paralysis

tremorsand

canvulsions

308e-30% of peaple with
encephalitis develops
permanent neurologic ar
psychiatric seguelas

Convulsions accur in =75% of paediatric patients, though less frequently in adults. In children,
gastrointestinal pain and vomiting may be the deminant initial symptoms. Disease may rapidly
prograss to severz encephalitis with mental disturbances, general or focal neurological
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abnormalities and progressive decline in consciousness to coma. Patients may require ventilator
support.

The sub-acute phase lasts 7 to 10 days and in uncomplicated cases the fever decreases over a
period of 1-2 weeks and neurplogical sequelae may improve. In severe cases, secondary
infections are common during this phase including bladder infections, pneumania, and bedsares.
Close attention by caregivers tan minimize these problems,

During the convalescence phase mild cases may recover completely over the next several weeks.
Severe cases may improve somewhat but are frequently left with neurological sequelae, Late
developing sequelae have also been described such as optic nerve degeneration and seizures,

Among severe cases, about 30% of the surviving patients have serious residual neurologic,
psychosocial, intellectual and/or physical disabilities; with a higher rate of sequelae reported for
children. Case-fatality in clinical cases is estimated to be around 20%—30%, with young children
(<10 years) having a greater risk of severe disease and a higher case-fatality rate.

The clinical presentation of IE cannot accurately be differentiated from other etiologies of
meningoencephalitis and requires laboratory diagnostic confirmation.  Interestingly, in Vietnam
55% of patients identified with acute flaccid paralysis (AFP) were actually later diagnosed with IE.

6.6 Disability

Disability and sequelae have been found in 40-75% of surviving IE patients. Sequelae fit into 4
major categaries: motor, behavior, intellectual and other neurological. Motor deficits are
cammon in ~30% of survivers with significant cognitive and language impairments in 20%. From
a study in Thailand, fine maotor disability, aggressiveness, uncontrolled emation/impulsiveness,
and abnormal intelligence were the most common sequelae occurring in greater than 70%.

6.7 Diagnosis

Because JE cannat be distinguished clinically fram other causes of encephalitis, all cases of acute
encephalitis syndrome (AES) or suspected JE should be tested. As the preferred method for
laboratory confirmation, WHO recommends testing for JEV-specific lgM antibody in a single
sample of cerebrospinal fluid (CSF) or serum, using an lgM-capture ELISA. A serum sample to be
obitained at admission. Because an early initial serum sample may have been taken before
antibody is producad, if the first sample is negative for JEV-specific IgM, a second serum sample
may be collected and tested at discharge, on the 10th day after illness onset, or at the time of
death. Antibodies begin to appear soon after onset, but only about 70-75% of patients have IgM
antibody in specimens collected up to 4 days after onset. However, all patients will have antibody
7-10 days after anset.

JEV-specific IgM due to JEV infection or JE vaccination may still be detectable in the serum for an
urtknown period after infection or vaccination (Figure 21). In JE-endemic areas where there are
many asymptamatic JEV infections or in areas where vaccination is angoing, JEV-specific IgM may
be present in the serum of AES cases, but encephalitis is not really due to JEV infection. To avoid
implicating JEV as the cause, sterile collection and testing of a CSF sample from all persons with
AES is recommended when feasible. In such cases, IgM antibody should not be present in the CSF
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because there is no viral replication in the brain. When a wild-type JIEV causes encephalitis, there
is viral invasion of the brain and IgM is produced in the CSF.

Figure 25: JEV-specific IlgM due to JEV infection or JE vaccination
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Other methods of diagnosis suitable for use in the field include haemagglutination inhibition (H1)
and plague reduction nautralization assay (PRNT), carried out on paired sera for the
demonstration of a significant rise in IEV-specific antibody.

For persons vaccinated with JE vaccineg within six months of illness onset, testing a single serum
sample for IE |gM may not be diagnostic because it may give a false positive result. In such cases,
a diagnosis can only be confirmed by demonstrating JE 1gh in the T5F, JE virus isolation, a positive
nucleic acid amplification test, immunohistochemistry, or a four-fold or greater rise in antibody
titer in acute and canvalescent phase serum samples.

Efforts should be made to identify other causes of AES, As a general rule, parsons with acute
encephalitis should undergo a lumbar puncture to obtain CSF to identify other treatable agents
that may result in an illness that manifests as acute encephalitis syndrome. CSF with WBC =1
000/mm?3 is unlikely to be due to JE or any other arbovirus; in these cases, bacterial causes of
purulent meningitis such as Haemophilus influenzae, Neisseria meningitidis, ar Streptocaccus
pneumoniae should be considered. In malaria transmission areas, malaria testing should be
carried out to rule out cerabral malaria.

Health care providers should also rule out herpes encephalitis, if possible, a¢ it is a treatable cause
of AES.




Causes of AES
JE Non JE Viral
J’ i 4’ [ Parmmc (Aalans)
Smzlz Stranded RNA Virus Arbovire: WINE
of Flavrirsdae family {Arirpod i ecse) (Wit 2l Trcapiafi m Mok Amarics) — Prigozoal { Amoebic)
(Adezgmto iz vaztor) .
(dicmapito s ractor | VEE (Vesemnelan Horses) . Stpehend (Srpni)
L Tick Barne Fncephalimz & phers | Tivpanosomminses
Lo | Ammt=TBA
| Emrero Viral Encephalis | Bscter|
/\ {orreariis AKE | Famgal (Covptococeal)
Polip  1on Folip B l-— e
| Toroplesmosrs Onbizs Ch=micals (Tla Farer)
Dizpaus i Tnknown Canzs
Varicelln
I Mipak
— NEzzclas promps

6.8 Treatment

No specific treatments have been found to benefit patients with JE, but hospitalization for
supportive care and close observation is generally reguired. Treatment 15 symptomatic. Rest,
fluids, and use of pain relievers and medication to reduce fever may relieve some symptoms®. It
is also important to exclude other causes of CNS affliction, such as meningitis or cerebral malaria,
which reguire specific treatment.

The main causes of JE-related mortality are aspiration, hypoxia, hypoglycemia, uncontrolled
seizures, raised intracranial pressure and hypoglycaemia. Suppaortive care to protect the lungs
fram aspiration, to maintain breathing with artificial ventilation if necessary, and to prevent or
stop seizures are the keys to improved survival once encephalitis has developed. Among patients
whao develop encephalitis, 20% — 30% die and after recovery from acute illnass, 30%-50% of
survivors continue to have neurologic, cognitive, or psychiatric symptoms.

5.9 Prevention and Conirol

Personal Protection Measures

The most effective way to prevent infection from lapanese Encephalitis virus is to prevent
mosquito bites. Mosquitoas bite during the day and night. Usze of insect repellent, wear long-
sleaved shirts and pants, treat clothing and gear, and get vaccinated before traveling, if
vactination is recommended,




Vaccines

Immunization is the best way to prevent lapanese encephalitis. JE vaccines fall into four classes:
inactivated mouse brain-derived vaccines, inactivated Vero cell-derived vaccines, live attenuated
vaccines and live recombinant (chimeric) vaccines,

The following vaccine dosing schedules and age of administration are recommended. The need
for a booster dose in endemic settings has not been clearly establishad for any of the vaccines
listed below.

1. Inactivated Vero celi-derived vacone: Primary series according to manufacturer’s
recommendations (these vary by product), generally two doses at 4-week intervals starting the
primary series at 26 months of age in endemic settings.

2. Live attenuated vactine: Single dose administered at =8 months of age.
3. bive recombinant vaccine: Single dase administered at 29 months of age.

4, Preferably, inactivated mouse brain-derived vaccines should be replaced by the newer
generation IE vaccines mentioned above,

Control programs for JE focus in three major areas; mosquito control, amplifying host (pig)
contral, and vaccination. However, neither masquito contral, nar amplifying host (pig) contral
has bean proven to be effective public health measures to control disease.

6.10 Acute Encephalitis Syndrome Surveillance (AES)

Japanese Encephalitis (1E) leading cause of viral encephalitis 1s a vectar-borne viral disease of the
brain caused by a masquito-barne flavivirus, Globally, over 68,000 cases are reported annually
with 10,000-15,000 deaths: This figure is believed to represent only a small proportion of the
disease burden that actually exists due to incomplete surveillance in many affected areas.

An estimated 3 billion people live in the 24 countries in the WHO South-East Asia and Western
Pacific Regions where JE virus (JEV) is transmitted to humans. In thase 24 endemic countries, the
overall IE incidence for all age groups is 1.8/100,000 but, in children less than 15-years-old, the
averall JE incidence is 5.4/100,000. Because of the severity of disease, it 15 one of Asia’s leading
causes of long-term neurclogic disahility. Among patients whe develop encephalitis, 20% - 30%
die. Among survivors, although some symptoms improve after the acute illness, 30%-50% of
survivars will have JE-related disability including intellectual, behavioral, and neurological
sequelae. Because of the long-lasting neurologic residua, JE is recognized as a major public health
problem in Asia.

Among infected people who develop encephalitis, it begins with the sudden anset of high fever,
chills, headache, muscle pain, and confusion. it can progress to cause severg movement disorders
or actute flaccid paralysis that can be confused with polio. Convulsions accur in >75% of paediatric
patients, though less frequently in adults. There is no specific antiviral treatment for JE
Supportive care to protect the lungs from aspiration, to maintain breathing with artifical
ventilation if necessary, and to prevent or stop seizures are the keys to improved survival once
encephalitis has developead.
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Human vaccination is the only method that has been proven to control of JE. WHO's 5th and 6th
SEARC-WPRO Bi-regional, meetings recommended that, as human vaccination is the anly
effactive I'angntenh control measure against IE, all at-risk populations should receive a safe and

‘efficacious vactine as part of their national immunization program. There is little evidence o
support a reductian in JE disease burden fram interventions ather than vaccination of humans,

such as vaccination of pigs, environmental management for vector control, and chemical control

of vectars,

6.10.1 Geographic Distribution Disease Burden

‘Globally human cases of JE have been identified in 24 countries

JE burden distribution map

' Papua New Guinea




6.10.2 Japanese Encephalitis in Bangladesh

Bangladesh started IE sentinel surveillance in three tertiary care hospitals in 2007 and added 3
fourth hospital in 2010, The highest numbers of cases are detected in northern districts of the
country, These data may not be fully representative of JE burden. JEV transmission resulting in
acute encephaliti s syndrome may occur in other districts but not recognized due to complexities
and limited availability of serologic testing for JE. In 2017 AES surveillance started involving
existing AFP and VPDs surveillance platform. All govt. medical colleges and district hospitals and
few major private hospitals were brought under the AES surveillance network to understand
disease incidence and disease burden in the country. With this expansion of surveillance netwark
across the country JEV circulation identified in all divisions and most of the districts.

Figure 26: JE Cases by Districts, 2020-2022
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6.10.3 Susrveillance for Japanese Encephalitis
Goal
To define the disease burden and provide information to guide programmatic interventions.

Objectives

To characterize the epidemiology

Detect early warning signals for an impending outbreak

strengthen laboratory services for serum and C5F diagnostic assessment
Assess impact of vaccination as well as to guide future strategies

To identify high risk geographic areas and populations

To document the impact of control measures

To monitor martality and morbidity




6.10.4 AES Surveillance

Infection with JE virus may be asymptomatic or may cause febrile illness, meningitis, myelitis or
encephalitis. Encephalitis is the most commonly recognized presentation and is climically
indistinguishable from other causes of an acute encephalitis syndrome (AES). Syndromic
surveillance therefore aims to identify patients with AES and among these confirm IE infection
using standard |aboratory technigues.

6.10.4.1 Case definidon and firal dassification

Suspected case definition for case finding

Because JE cannot be distinguished from encephalitis due to other causes on clinical grounds
alone, a syndromic approach is usad in identifying cases. A suspacted JE case 1S a person mesting
the definition of AES.

The AES clinical case definition is a person of any age at any time of year with the acute onset of
fever and at least one of the following:

A change in mental status (including symptams such as confusion, disorientation, coma or
inahility to talk)

OR
New onset of seizures (excluding simple febrile seizures).

A simple febrile saizure is defined as a seizure that occurs in a child aged & months to <6 years
old, whose anly finding is fever and a single generalized convulsion lasting less than 15 minutes,
and who recovers tonstiousness within 60 minutes of the seizure.

* Change in mental status (l.e. Coma, Letharzy,
Confusion, Agitation, Irritability, Inzbility to talk)

Acute Onset AHI} fﬂﬂ

of Fever + New onset of ssizures [excluding simple febrile
seizuras)

AES might have reduced sensitivity for IE among children in some settings. In a study in Vietnam,
some children with laboratory-confirmed JE presented with signs of meningitis only (like neck
stiffness) or acute limb paralysis only. Overall, the AES case definition captured two-thirds of
children with JE; sensitivity among adults was 100%, though the numbers were small. Dengue
virus {DENV) infections may be captured in AES surveillance due to the low specificity of the AES
case definition, and case presentations can overlap.




Final case classification Final Classification Scheme for AES Cases
Laboratory-confirmed JE: An :

AES case that has been
laberatory-confirmed as JE.

Probable JE: An AES or
suspected JE case that occurs AIEGUATE
in close geographical and s
temporal relationship to a
|aboratory-confirmed case of

IE, in the context of an
outbreak.

o AES

AES —other agent: An-AES case 1“';'5::“

in which diagnostic testing is

performed and an etiologic

agent other than JE virus is

identified. 5
IRADECAIATE

AES — unknown: An AES case BLO0D CF |
in which no diagnostic testing FECER
is performed ar in which

testing was perfarmed but no

etiologic agent was identified, 'lkﬂﬁ o uith 3 vohime st toan [ 5 il s bompurte s fsborsicnd
or in which the test results ?* :

weseingetermindte. WWWHE sratory Ssgnoes of panees encephlis vins ifecion. 2007 (5]
AES Surveillance

JE surveillance shauld be conducted throughout the year. While IE transmission shows some
seasonality but may occur year-round due to many other pathogens. The surveillance platform
may consider detecting other causes of AES besides JE.

6.10.4.2 Active AES Surveillance

Nationwide, case-based AES surveillance with laboratory confirmation is crugial and the best
source of information understanding JE disease burden.

One of the most critical units in the reporting system is the health facility. Case-finding through
retrospective review of registries and discussion with health care personnel in the emergency,
paediatric, medical, neurology and outpatient clinics are critical to the success of active
surveillance. The Lacal Surveillance Officer (LSO j.e. MOCS/MO-DC) along with SIMO responsible
to visit the assigned health facility at least once a week to ensure that AES cases are reported
that had have ocourred in the previous week, encourages reporting from private doctors and
looking for new cases. Each visit is to be documented by signing the registers and other relevant
documents that are checkad, The LSO and/or SIMO will complete the “AFP, NT, Measles, CRS and




AES" Weekly Active Surveillance Form [Annexure 0d4) and submit the report, including “a count
of ZERG" to £PI HQ. The report is to reach EPI HQ by Tuesday of next epidemiological week.

6.10.4.3 Pagcive Surveillance

The AES surveillance integrated with AFP and other vaccine preventable diseases (VPDs)
surveillance to ensure that all identified AES case are adequately investigated for laboratory
confirmation following all the present procedure of passive surveillance.

#.10.5 Case notification and investigation
Casze Notification

All health facilities and/or private practitioners should admit any suspected AES case to the
hospital and report immediately to the DSFP (H50 i.e. RMO/RP). H30 will also informs D5FP and
S5IMO. The DSFP will send the L50 to investigate the case within 48 hours of natification, HSO in
consultation with DSFP may assign medical doctar (one ar as required) of the facility to expedite
investigation of the AES case by filling up AES Case Investigation Form (Annexure 14). DSFP also
ensure follow-up of laboratary confirmed JE cases six months after the anset to confirm and
report the presence or absence of disability and other sequelae.

Case Investigation
Step-1: Assign 2 case identification number (ID) to the AES case

|D Number is unique and is also called EPID number, which has alpha-numeric coding. Alphabets
used areall capital and includes the name of disease under surveillance i.e. AES followed by initial
three alphabets of country e.g. BAN for Bangladesh, with a space in between, The alphabetic
coding is followed by a series of 4 digits sequences; the first 2 digits encode for the district where
the case developed the symptoms, the next 3 digits encode for Upazila/Municpality/City
Corporation; the next 2 digits encode for the year of onset and the final 2 digits encode for the
AES case serial number for that place during the year of onset.

Example: AES — BAN - ## - #HHt - # - i
AES—BAN-09-092-16-005
AES (Reporting Case), BAN (country code), 09 (district code for Sylhet], 092

(upazila code of Zakigan)), 16 (year of onset of AES) and 005 (serial number of AES
case with onset in 2016)

Step-2: Mobilize all members of the investigation team and prepare for the investigation

As soon as the DSFP receives the notification of a suspectad AES case s/he should immediately
contact ta LS50 and 5IMO. The LSO actively participates in every AES case investigation. LS50
should bring the following materials ta the hospital:

* |nvestigation Form for Acute Encephalitis Syndrome (AES) (Annexure 14)

» (5F/Bload/serum specimen collection kit

»  Aspecimen transpart carrier (3 vaccine carrier specified for collection and transpartation
of specimen of AFP/Measles/CR5 cases) with 4 frozen icepacks.
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SIMO will immediately mest DSFP and 150 and actively participate in AES case
investigation/reinvestigatian.

Step-3: Investigate the suspected AES case within 48 hours of report and fill in the Case
Investization Form

LS50 with SIMO if available jointly should investigate the suspected AES case within 48 hours of
the report received by DSFP, If SIMO is not available, LSO should procead immediately without
waiting. If LSO is not available, DSFP should designate any other trained Medical Officer to
investigate the case, otherwise will conduct by him/herself. In such event, SIMO should
reinvestigate the case as soon as possible.

The investigating team must go to the hospital where the case is admitted. The investigator
should carefully obtain the history of illness and conduct physical examination of the patient to
verity whether the case meets the AES case definition.

For the confirmed AES case, investigation form (Annexure 14) to be filled completely. Coordinate
the collection of specimens {CSF and/or serum) and transportation to the designated |aboratory.

6.10.6 Specimen collection & handling

Sample (C5F and/or serum) to be collected soon after admission of a patient in the hospital who
meets the AES case definition. Cersbrospinal fluid (CSF, most desired) ar serum specimen to be
referred for detection of IgM antibodies to lapanese Encephalitis Virus.

CSF 15 an important diagnostic specimen to differentiate bactenal from wviral infection and
encouraged to send to a competent local laboratory for rapid and appropriate testing for
identification of possible other agents of AES (i.e. gram stain, cell count, protein/glucose
determination, |atex agglutination, bacterial culture, JE IgM).

The majority of JE infections are asymptomatic. Therefare, in areas that are highly endemic for
JE, it s possible to have encephalitis due to a cause other than JE virus and have JE virus-specific
leM antibody present in serum. IgM antibody may also be present in serum after {E vaccination.
Therefore, testing of a CSF sample for IE and Nipah viruses from all encephalitis cases s
recommended,

Cerebrospinal Fluid (CSF)

* The finding of JE |gM in C5F confirms the diagnosis of JE. Hence, CSF sample is the maost
desired and recommended.

* |gM to JE virus rises earlier in CSF than in serum and rises to higher level in C5F than in
serum (2-4 times).

¢ (5Fis the preferred sample for the diagnosis of IE. For this purpose, about 0.5 — 1.0 ml of
CSF should be collected in sterile tube/vial.

¢ (5Fis to be transported as soon as possible (ideally within 1 haur) to the laboratary for
routine jnvestigations and should not be refrigerated or exposed to extreme cold,
excassive heat or sunlight. However, if there is likely to be delay beyond one hour,
specimens for virology are to be refrigerated.




* (SFsamples forvirological testing are to be sent to the JE Lab at IEDCR, Mohakhali, Dhaka,
as soon as passible. Befare transport to the laboratory, they to be kept at 4°-8°C for 1-3
days or at below -20°C for longer term storage. If the specimens have been frozen, they
should be transported frozen. Repeated freezing and thawing of CSF should be avoided
as this may lead to instability of IgM antibodies.

Serum

e AJElgM positive resuit from the serum of a patient with Test for Malaria
encephalitis is a good indicator of acute infection '
(although there 15 a problem of some cross reactivity.  Testing  the presence of
with ather flaviviruses such as ‘dengue’). malarial antigen In patient’s

* A hloed specimen ta be collected on admission. A blood, colleetion ‘of  whole
second sample may be collectad, as decided by the blood s recommended in
programma, at discharge oron the 10th dayof illnessor  EDTA/CPD. Once the S5 ml of
at the time of death, vein puncture bload s

* Blood samples to be collected by vein puncture and  cqjlacted in syringe, about 70
placed in a dry sterile tube/vial. 0.5 2.0 mlof blood to |4 (microliter) of bleod (2
be collected from infants less than 1 year of age, 2-3 ml drops) from the same syringa is
blood in case of children under 5 years old and 5 ml for mh&'pm to another tubofvial
patient aver 5 years.

* Whole blood is allowed to clot at room temperature and

then stored in a cold box or refrigerator and maintained

at 4°-8°C (and not frozen). Once the clot is formed one

can separate the serum from the clotted blood by

retracting the cdot by a sterile stick followed by

centrifugation at 1000g for 20 minutes. (Naote: if there is

no centrifuge focility, blood s to be kept mn the

refrigerator until there 1s complete retraction of the clot

from the serum, but no longer than 24 hours) as well,

Carefully remove the serum, avaiding extracting red

cells and transfer aseptically to a sterile labeled tube/vial.

Label tube/vial with EPID of the case, patient’s name, specimen type and date of

collection. Fill the case investigation form in completely,

Store the serum at 2°-8%C until it 18 ready for shipment for 3 maximum period of 7 days.

Separated serum samples are to be shipped on frozen ice packs.

¢ Sorum samples received for lgM analysis are to be tested as soan as possible after receipt
in the laboratory. Short-term storage of serum {1-3 days) is to be at 2°-8°C. Longer term
storage of serum is to be at or below -20°C. Repeated freezing and thawing of serumis to
be avoided as this may lead to instability of antibodies.

with EDTA for malaria test. The
concerned  physician 1= to
perform the test him/herselfat
bed side or with help from
|aboratory personnel  The
result of maiaria RDT is to be
noted in the patient’s case
recard and investigation form

Specimen Shipping

1. Specimen/s isfare to be shipped to the JE Lab at IEDCR considering maximum period of
storage at specimen appropriate temperature and time.




2. Placespecimensin “Zip-lock” plastic bags.

Place investigation form in a separate plastic bag and tape to inner top of specimen carrier.

4. Place 4 frozen ice packs in the specimen carrier along the sides and place the “Zip-lock”
plastic bags containing specimen in the center of carrier,

2

Completeness and timeliness of reporting from the reporting units should be regularly monitared.
To summarize, the following surveillance activities need to be carried out at the district level:

e Monitoring daily/weekly/monthly surveillance reports of AES/E cases including “Zera”
case reports submitted by different reporting Units,

e Ensuring analysis of AES/IE cases and reconciling data with existing, surveillance systems
to identify if there are any outbreaks,

® FEnsuring that all data from cases are properly collected, analyzed and interpreted.

¢ Ensuring that surveillance reports and case investigation data are shared with autharities.

® Supervision and monitoring at all levels would be strengthened for ensuring effective
surveillance,

6.10.7 Surveillance, Investigation and Response in outbreak setting

6.10.7.1 Definition of JE Outbreak

An outbreak of IE can be defined as an occurrence of the disease in excess of the expected
frequency in a given area among a specific group of people over a particular period of time, or
twao or more epidemiologically linked cases of the illness in 3 short period. Major outbreaks of IE
occur every 2-15 years in endemic areas, especially in areas with low use of IE vaccine. JE
transmission normally intensifies during the rainy season, when vector populations increase?,

6.10.7.2 Changes to surveillance during an outbreak

Only the first 510 cases of an outbreak need to be coanfirmed through laboratory testing. if an
outbreak continues aver a protracted period, another 5—10 samples should be collected every
two to three months to ensure that the outbreak is still due to JE. If the outbreak s not an
expected seasonal outbreak, or there are unusual epidemiological features (such as age
distribution of cases not consistent with pattern of JE infection or absence of typical vectors or
hosts), testing of CSF is espedcially important, as an encephalitis outbreak could be due to other
eticlogies.

6.10.7.3 Procedures in case of Suspected AES Outbreak

The SIMO should work closely with the district level Rapid Response Team (RRT) and respond to
any suspacted AES outhreak. Whenever the 5IMO learns of a suspected outbreak, s/he should
callect basic data and notify the DSFP and LSO. The SIMO should verity that the symptoms of
suspected cases are compatible with AES.

Once the outbreak is confirmed, CSF and/or serum specimens are to be collected during
investigation to confirm that the outbreak is caused by JE via serologic testing. In the initial period
of surveillance, it is advised to collect specimens from each symptomatic suspected case. The
samples are to be sentto IE lab under reverse cold chain with appropriate labeling of each sample.




6.10.7.4 Determining the Cause of AES Dutbreak

After an cutbreak has been investigated the surveillanice unit should review all reported cases
and assign them final classification based either on clinical history/signs or laboratory results. The
data should be analyzed to determine why and where the outbreak occurred. These data will
help to identify in which age group the susceptible individuals are.

6.10.7.5 Severity, timing and location of Outbreak

The severity of the outbreak can be determined by calculating the hospitalization rate; case
fatality rate; age-specific attack rates.and age-specific case fatality rates. Construct an epidemic
curve, which is a graph showing cases by date of onsat or by date of report. This curve helps to
demonstrate where and how an outbreak began, how quickly the disease is spreading and the
stage of the outbraak (start, middle or ending phase). Cases should be plotted by ward map and
residence at the time of onset of illness if possible.

6.10.7.6 Recommended Data Analysis

* Number and incidence of suspected cases by week,  panorting requirements and

manth, year, age group and geographical area reeammeadatiars
* Number and incidence of confirmed cases by week, . Sl s
rmanth, year, age group and geographical area [ontrmed s probabie) ok
e |F vaccination coverage by year and geographical  dissase burden are sufficient to
location (once JE vaccine is introduced) identify dusters and manitor
® Percentage of cases vaccinated and unvaccinated (once bends Agprigets (A=—rounks

S should bereporied st least
JE vaccine is introduced) mgnthi. -

* Suspected and confirmed cases; by age-group, sex and
geographic area

* Proportion of AES attributed to JE and diagnostic criteria for the attributions

* Immunization status specific incidence

e Percentage of suspected case with CSF and/or serum specimens

* Pgrcentage of cases with serum 10 or more days after onset of illness (whan testing
methodology is lgM-capture ELISA)

* (Case fatality ratio

* Final classification of all suspected cases

6.10.7.7 Public Health Response
Public health response to JE should include the following

Vaccination: JE vaccination should be integrated into national immunization schedules in all
areas where IE is recognized as a public health priority. The value of reactive vaccination
campaigns during outhreaks of IE has not been studied. If an outbreak occurs in a country or
region where JE vaccination has not been mtroduced, assess whether it 15 appropriate to
implement an immediate vaccine response, considering factors such as size of the outbreak,
timeliness of the response, population affected and programmatic capacity. Due to the naed for
rapid production of protective antibadies, live attenuated or live recombinant vaccines should be
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used. When outbreak response vaccination is conducted, planning for introduction into the
routine immunization schedule should fallow.

Health education and community invelvement: there is a direct relationship between the time
lag in onset of symptoms and initiation of medical care. Immediate supportive management of
cases reduces fatality considerably.

Intarruption of transmission: There is little evidence to support a reduction in IE disease burden
from interventions other than vaccination of humans, such as vaccination of pigs, environmental
management for vector control, and chemical control of vectors.

6.10.7.8 AES Surveillance indicators
1. Surveillance Attribute: Sensitivity
Indicator: Minimum AES rate per 100,000 population
Target: =2/100,000
Calculation:

# of AES cases reported

Total population

2. Surveillance Attribute: Completeness of weekly reporting
Indicator: Proportion of completeness of weekly reporting
Target: 290%
Calculation:

X 100,000

Total number of completed weekly repon
Totsl number of report to be expectod

3. Surveillance Attribute: Timeliness of weekly reporting
Indicator: Proportion of weakly report recaived in time
Target: =80%

Calculation:

Towal number of weekly report received in time
Total number of report to be expected

4. Surveillance Attribute: Timing of sample collection
Indicator: Percentage of serum samples taken within 10 days after onset of illness
Target: 280%
Calculation:

Total number of sample collacted aft2r 10 days of onsat of illness

Total number of suspected cases

5. Surveillance Attribute: Any sample collection
Indicator: Percentage of all suspected cases for which at least 1 specimen was collected
Target: 290%




Caleulation:
| Towal number of ;3508 from those at least one sample i collected

Total number of suspected cases
6. Surveillance Attribute: C5F sample collection
Indicater: Percentage of all suspected cases for which CSF specimen was callected
Target: 280%
Calculation:

Total number of cases from tho<e at least one sample = collected

_ Total number of suspected cases
7. Surveillance Attribute: Condition of sample
Indicator: Percentage of CSF/serum samples reaching at laboratory in adequate condition
Target: 2B0%
‘Caleulation:

Total number of samples arniving 3t natianal laboratory in adequate condition

X 100

Total number of sample arriving at the laboratory
Adequate means
1) the specimen is transported using reverse cold chain and
2) the sample volume is greater than 100 pb
8. Surveillance Attribute: Timeliness of laboratory result
Indicater: Proportion of laboratory results reported <7 days after receipt of sample
Target: 280%

Calculation:

Total number of samples with result within 7 days

Tatal number of samples arraing at the laboratary

References:
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7.Diphtheria
7.1 Imtroduction
Diphtheria is an acute, toxin-mediated disease caused by the Dihtheria

E_attenur_n Egr@ef;afffenumhd.-phthm;a:_ 1:1: rjame of Fhe T narme detived Fom Grek
sease is derved from the Grés.::__ P thera, rmeaning dipht sicahs lesthar hide
leather hide. The disease was described in the 5th century : :

Recognized by Hippocrates in Sth
BCE by Hippocrates, and epidemics were described in the 5th mtf:; EEEW e
t:_antuw AD by Aetius. The batter[um was first ahf;erued in Enidemics dascribed:in 6th
diphtheritic membranes by Klebs in 1883 and cultivated by cantury

Loffler in 1BB4. Antitoxin was invented in the lat2 19th C. diphtherias disribad by Kiabs
century, and toxoid was developed in the 1920s. in 1853

7.2 The causative agenl Jkois devioped i 2208

C. diphtheriae is an aercbic gram-positive bacillus. Toxin production (toxigenicity) occurs only
when the bacillus is itsalf infacted (lysogenized) by a specific virus (bacteriophage) carrying the
genetic information for the toxin. Only toxigenic strains can cause severe disease. There are 4
biotypes of C. diphtheriae — gravis, mitis, belfanti and intermedius. The most severe disease is
associated with the gravis biotype, but any strain may produce toxin. Nontoxigenic strains are
increasingly associated with infective endocarditis.

7.3 Pathogenesis

The pathogenesis of diphtheria involves bacterial exatoxin as well as cell wall components, such
a¢ the O- and K- antigens. The heat-stable O-antigen is common to all corynabacteria. The heat-
labile K-antigen is variable and permits differentiation between individual strains. While the K-
antigen is important for mucosal attachment, invasiveness is facilitated by the cord factor, 3 toxic
glycolipid. The most important virulence factor of C. diphtheriae is the exotoxin, a bacteriophage
mediated, highly conserved polypeptide encoded by the bacterial chromosome. Outside the host
cell, the exatoxin 15 relatively inactive, but following cellular attachment and internalization by
its non-toxic fragment B, a highly toxic fragment (A) is detached that kills cells through inhibition
of cellular protein synthesis. Diphtheria exotoxin causes both local and systemic call destruction?®.

74 Communicability

Transmission may occur as long as virulent organisms are viable. A case ususlly remains infectious
for a period of 2-4 weeks, but chronic carriers may shed the organism for & months or more.

Transmission

Transrmission is most often person-to-persen spread from the raspiratory tract through droplets
or direct contact with respiratory secretions. Rarely, transmission may occur from skin lesions or
articles soiled with discharges from lesions of infected persons (fomites). The incubation period
of diphtheria is 2-5 days (range, 1-10 days).




A persan is infectious as long as virulent bacilli are present in discharges and lesions. The period
of infectivity is variable, but organisms usually persist 2 weeks, and seldom maore than 4 weeks,
without antibiotics. Chronic carriers may shed organisms for 6 months or more. Effective
antibiotic therapy promptly terminates shedding.

75 Reservoir Clinical features
Incubation period 2-5 days
{rangs, 1-10 days)

May invelve any mucous

Humans are the only known reservoir of C. diphtheriae: In
most cases, transmission of C. diphtheriae to susceptible
individuals results in transient pharyngeal carriage rather

than in disease. During outhbreaks, high percentages of mern.bmne .

children are found to be transient carriers. Classified based on site of
disease

7.6 Occurrence = anterior nasal

The disease has almost disappeared from the developed Eﬁ;ﬁﬂand toplley

countries as a result of high immunization coverage. N

Continued foci of epidemicity and endemicity exist in same o AT

parts: of the world with low-immunization caverage, * genital

including the Indian subcontinent and south East Asia® Pharyngeal and Tonsillar
Diphtheria

77 Clinical Features e Insidious onset of

Diphtheria can involve almast any mucous membrane, For pharyngitis

clinical purposes, it is convenient to classify diphtheria into o  Within 2-3 days

diffarent types depending on the site of disease. membrane forms

» Membrane may cause
respiratory obstruciion
The onset of anterior nasal diphtheria is indistinguishable » Fever usually not high
fram that of the common cold and is characterized by a but patient appears toxic
mucopurulent nasal discharge, sometimes may become
bload-tinged. A white membrane usually forms on the nasal septum. Due to poor systémic
absorption of toxin in this location the disease 15 usually very mild and can be terminated rapidly
by antitaxin and antibictic therapy.

Anterior Nasal Diphtheria

Pharyngeal and Tonsillar Diphtheria

Pharynx and the tonsils are the most common sites of diphtheria infection. These sites are'ususlly
associated with substantial systemic absorption of toxin.

Early symptoms include malaise, sore throat, anorexia and low-grade fever. Within 2-3 days, a
bluish-white membrane forms and extends, varying in size covering from a small patch on the
tonsils to maost of the soft palate. The membrane becomes greyish-green in color or black if
bleeding occurs. There is a minimal amount of mucosal erythema surrounding the membrane.
The membrane is adherent to the tissue and forcible attempts ta remove it cause bleeding.
Extensive membrane formation may result in respiratory obstruction.

The patient may recover at this point; or if enough toxins are absorbed, severe prostration may
develop with pallor, rapid pulse, stupor, coma and may lead to death within 6 to 10 days. Fever




is usually not high, even though the patient may appear toxic. Patients with severe disease may
develop marked edema of the submandibular areas and the anterior neck alang with
lymphadenopathy, giving a characteristic “bullneck” appearance.

Laryngeal Diphtheria

Laryngeal diphtheria can be either an extension of the pharyngeal form or the only site invalved.
Symptoms include fever, hoarseness and a barking cough. The membrane can lead to sirway
obstruction, coma and death.

Cutaneous Diphtheria

Skin infections may be manifested by a scaling rash or by ulcers with clearly demarcated edges
and membrane, but any chronic skin lesion may harbor C. diphtherize, along with other
organisms. Cutaneous diphtheria is not reportable Disease.

7.8 Complications

The most frequent complications of diphtheria are

myocarditis and neuritis. Myocarditis may present as Complication
arrhythmia, can occur early in the course of the iliness or  Most attributable to toxin
weeks |ater sometimes causes heart failure even death. Severity generally related to
= extent of |ocal disease
Neuritis most aften affects motor nerves and usually resalves _ L
: . Most frequant complications are

completely, Paralysis of the soft palate s most frequent ejacarditicand pouriis.
during the third week of illness. Eye muscles, limbs and Death occurs in 5%-10%

diaphragm paralysis can occur after the ffth week.
Secondary pneumonia and respiratory failure may result
from diaphragmatic paralysis. Other complications include otitis media and respiratory
insufficiency due to airway abstruction, especially in infants,

Diaath

Case-fatality rate for diphtheria is 5%—10%, higher death rates (up te 20%) can occur in persons
<5 and =40 years of aga.

79  Laboratory diagnesis
Gram stzain

Diagnosis of diphtheria based upon direct microscopy of smear is not advisable as false positives
and false negatives may occur.

Culture

The clinical specimen far culture should be taken from nase, throat or diphtheritic membrane. C.
diphtheriae requires special culture media containing tellurite ta grow and forms grey to black
colonies. The four biotypes (intermedius, belfanti, mitis or gra#is] of C. diphtheriae can be
distinguished by colonial morphology and biotyping. Certain biochemical tests are required to
differentiate pathagenic C. diphtheriae from corynebactria of the normal flora (diphtheroids) in
the throat.




Toxigenicity test

All isalates of C. diphtheriae should be subjected to toxigenicity testing to determine the
production of diphtheria toxin. Toxgenicity testing can be done by Elek test or PCR. Elek test is
based on the double diffusion of diphtheria toxin and antitoxin in an agar medium. The
production of diphtheria toxin can be detected within 18 to 48 hours by the formation of a toxin-
antitoxin precipitin band in the agar. Demonstration of toxin production confirms 3 case as
diphtheria.

Polymerase chain reaction (PCR) test

Isalation of C. diphtheriae may not always be possible because many patients will have received
antibiotics before a diagnosis of diphtheria is considered. PCR allows for detection of the
regulatory gene for toxin production (dixR) and the diphtheria toxin gene (tox) in nonviable
organisms. PCR can be done directly on swab material to detect the presence of the A and B
subunits of the diphtheria toxin gene (tox). However, in some cases the prasence of tox doas not
canfirm production of toxin; positive PCR results should therefore always be canfirmed with the
Elek test if there is an isolate. PCR is only available in some reference laboratories and should not
replace bacterial culture as the primary and gold standard diagnostic test. However, in some
situgtions (for example, specimens taken post-antibiotics, poor specimen gquality or delayed
testing due to transportation delays), PCR can be positive and culture negative. These cases
should be reviewed to determine their classification

7.10 Treatment

Has three main components:
Administration of diphtheria antitoxin

The mainstay of treatment is intramuscular or intravenous administration of diphtheria antitoxin

(2 hyper immune anti-serum produced in horses) to neutralize circulating toxin before it reaches
target cells. Early administration after testing for hypersensitivity is essential as it can neutralize
anly free toxin.

The minimum therapeutic dese is unknown; recommendations are based on clinical experience
and the assumption that duration of disease and extent of membrane formation indicate the
toxin burden. As a guide, doses range from 10,000 units in tonsillar diphtheria of short duration,
to 40,000-60,000 units in pharyngeal disease, to 100,000-150,000 units in extensive disease of
3 or more days’ duration.

Recommendations differ on the route of administration {intramuscular vs intravenous), but in
severe disease at least some of the dose should be administered intravenously.

Antibiotic therapy

Antibiotics have no impacton already established toxin induced lesions but limit further bacterial
growth and the duration of corynebacterial carriage that often persists even after clinical
recavery. Penicillin, 0.6—1.2 gm every & hours, or erythromycin, 0.5 gm ewvery 6 hours, 1§
recammendead, Antibiotic therapy should be continued for 14 days.




Supportive measures

Supportive management of complications, with particular attention to the airway and cardiac
manifestations are an important part of case management. Patients should be nursed in strict
isolation and should be attended by staff with documented immunization histories.

Early in the illness, respiratory and cardiac complications are the greatest threat. These can be
minimized by tlose monitoring (including regular ECG) and aarly intervention (e.g. pacing for
conduction disturbances, drugs for arrhythmias). Some experts recommend tracheostomy or
intubation at an early stage to ensure continued patency of 2 compromised or potentislly
compromised airway, and mechanical remaval af any tracheabronchial membrane

7.11 Prevention

Prevention is best achieved by a primary series of 3-dose diphtheria toxeid-containing vaccing,
recommended with the first dose administered as early as 6 weeks of age. Subsequent doses
should be given with an interval of at least 4 weeks between doses, The third dose of the primary
series should be completed by 6 months of age if possible. Immunization programmes should
ensure that 3 booster doses of diphtheria toxoid-containing vaccineg are provided during
childhood and adalescence: The diphtheria booster doses should be given in cambination with
tetanus taxaid using the schedule of i_e. at 12-23 months of age, 47 years of age, and 9-15 years
of age, using age-appropriate vaccine formulations.

Diphtheria infection does not always confer protective immunity. Individuals recovering from the
disease should therefore complete active immumization by recejving an age appropriate booster
dase of diphtheria toxoid, or a full primary series if indicated during canvalescence.

For close contacts of diphtheria, 3 diphtheria booster, appropriate for age, should be given.
Contacts should also receive antibiotic as prophylaxis. Close contacts are considered to be
household members and others with 2 history of direct contact with 3 case. These may include
caretakers, relatives, sexual contacts, fellow students and friends who regularly visit the home.
Medical staff exposed to the case’s aral or respiratory secretions ar exposad to their wound
should also be monitored, |deally, surveillance staff should communicate daily with contacts to
monitor for new symptoms.

Contacts of cutaneous diphtheria should be treated as described above; however, if the strain i
shown to be nontoxigenic, investigation of contacts should be discontinued.

7.12 Diphtheria Surveillance

Diphtheria remains an important public health problem in many parts of the world. Diphtheria
was one of the most common causes of death among children in the pre-vaccine era. Before the
introduction of diphtheria toxoid in 1920s and 1930s, diphtheria was largely a disease of children,
affacting 10% of this population with a case fatality rate of 30-408%. During the past decade, many
developing countries have achieved marked reduction in diphtheria incidence with high
childhood immunization coverage. The use of diphtheria antitoxin has reduced case fatality rates
to 5-10%, and widespread use of DTwP/DTaP vaccine or pentavalent vaccine and booster doses
of Td have reduced the number of diphtheria cases, The largest outbresk of the recent past was




e

reported from the Russian Federation and former Soviet Republics in the 1990s. More than
157,000 cases and 5,000 deaths were reported during 1980-1998. In the period 2011-2015, India
had the largest total number of reported cases each year, with a 5-year total of 18,350 cases,
followed by Indonesia and Madagascar with 3,203 and 1,633 reported cases respectively. The
South-East Asia Region was the source of 55-99% of all reported cases each year during this
period. Only 53 diphtheria cases were reported in the United States from 1980- 2001 and 77% of
these were = 15 years of age.

Figure 27: Global annual reported cases with DPT3 coverage 2000-2022
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However, sporadic cases and outbreaks still accur in different countries among: population
subgroups. A feature of these outbreaks is that the majority of cases have occurred among
adaolescents and adults instead of children. Rarely, outbreaks occur in well-vaccinated
populations with intense exposure to toxigenic C. diphtheriae, but disease is usually mild, with
fewer complications and no fatalities,

7.12.1 Diphtheria surveillance in Bangladesh

In 2007, total 86 cases reported through AFP and EPI diseases surveillance network in Bangladesh
and 20% of these cases were less than 5 years of age. Following influx of forcibly displaced
Myanmar nationals (FDMN) into Cox's Bazar district in Bangladesh, as on 18 June 2018, total 7
823 diphtheria case-patients were reported through EWARS, including 243 case-patients who
were tested positive on PCR. Among them, total number of deaths is 43 [case-fatality proportion
<1.0%). On the other hand, in 2018, 35 cases of suspected diphtheria reported among
Bangladeshi community. In 2019, the number of suspected diphtheria ¢ases dropped down to 14
and only 10 casesin 2020, In 2022, only three diphthernia cases were reported amang Bangladeshi
community.
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Table 14: Suspected diphtheria cases, by Age and sex, Bangladesh 2010-2022

Caues by Sex 2010 | 2011 | 2012 | 2613 | 2014 | 2015 | 2016 | 2017 | 2008 | 2015 | 2020 | 2021 | 2022

Male 14 5 10 2 6 3 1 2 19 3
| Female 13 & [ 2 7 3 1 3 16 3
Diphtheriz
27 11 16 a 13 ] 2 5 35 14 10 i} 6
Total

CasesbyAge | 2010 | 2011 | 2002 | 2013 | 2004 | 2005 | 2016 | 2017 | 2008 | 2019 | 2000 | 2021 | 2022

0-11 Months 2 2 1 1
| 1-8 years 8 P 6 1 1 1 1 2 1
| 5.8 years 3 3 2 1 1 3 ! 5 1 oz
| 10-14 years | 2 1 2 2 1 1 1 6 | 2 '
15+ years ' 11 3 B 7 1 2 12 ]
5;’:'!“"“ 7 | 11| 16| @ 13 | 6 2 5 | 35 | 14 | 0 5

7.12.2 Rational and Objectives of Surveillance
*  Monitor disease burden and define transmission patterns

* Determine appropriate vaccine policy such as to introduce booster doses or change the
vaceine formulation.

7.12.3 Case definifon and final classification

Suspected cass

An illness of the upper respiratary tract characterized by the following:
pharyngitis, nasepharyngitis, tonsillitis or laryngitis (Sare throat) and fever

ond odherent pseudomembrone of the phorynx, tonsils, lorynx and/or nose ond without other
gpporent couse determined by the physician

A diphtheria pseudomembrane is an exudate thatis greyish, thick, firmly adherent and patchy to
canfluent. Dislodging the pseudomembrane is likely to cause profuse bleading.

Symptams of suspected diphtheria

Bull neck




Case classification
Laboratory-confirmed cased

A laboratory-confirmed case is a person with Corynebacterium spp. isolated by culture and
positive for toxin production, regardless of symptoms. Toxgenicity must be confirmed by the
phenotypic Elek test in all instances. Polymerase chain reaction (PCR) can complement
surveillance and may qualify as laboratory confirmed after reviewing the epidemiology and
clinical manifestations of the case.

Laboratory confirmed cases may be further classified into three subcategories based on the type
of surveillance occurring in the country.

1. loborotory-confirmed clossic respirotory diphtherna cases meet the suspected case
definition and are labaratory-confirmed as defined above.

2. laboratory-confirmed mild respiratory/ esymptomatic diphtheria cases have some
raspiratory symptams such as pharyngitis and tonsillitis, but no pseudemembrane, or
no symptoms (usually identified via contact tracing).

3. Non-respiratory laboratory-confirmed diphtherig cases have a skin lesion or non-
respiratory mucosal infection (for example, eye, ear or genitalia) from which
Corynebacterium spp. is isolated by culture and tests positive for toxin production.

Epidemiologically linked case

An epidemiologically linked case meets the definition of a suspected case and is linked
epidemiologically to a laboratory confirmed case. In this situation, a person has had intimate
respiratory or physical contact with a |aboratory-confirmead case within the 14 days prior to onset
of sore throat.

Clinically compatible case

This type of case meets the definition of 3 suspected case and lacks both a confirmatory
labaratory test result and epidemiologic linkage to a labaratory-confirmed case,

Discarded case

A discarded case is a suspectad case that meets either of these criteria:
Corynebacterium spp. but negative Elek test (nontoxigenic Carynebacterium) OR
negative PCR for the diphtheria toxin {tox) gene.

Classifying asymptomatic or mild casas

Sometimes during outbreak investigations in which household contacts are investigated, a
person may be identified with Corynebacterium and have evidence of toxigenicity but does not
meet the suspected case definition because the persan is asymptomatic or has only mild disease.
These persons should still be reported as laboratory-confirmed cases, as their treatment and
public health response is the same as other laboratory-confirmed cases.
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7.12.4 Diphtheria Outbreak

Twa temporally and geographically linked cases, of which at least one is laboratary-confirmed, is
considered an outbreak of diphtheria.

Figure 28: Final case classification of Diphtheria
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7.12.4.1 Cacenotification

Reporting of all respiratory diphtheria case should be done by attending physician of the
hospital/clinic through AFP and EP| disease report form. The filled-up report form should be
submitted to Hospital Surveillance Officer on the same day. HS0 should include the data of the
case in the weekly line listing form and send to the DSFP.

All susperted cases of diphtheria should be immediately reported Disease Surveillance Focal
Persan/s (Civil Surgeon, Chief Health Officer/CC, UHFPO) and Programme Manager, EPL Cluster
of diphtheria cases during the same time period and from the same geographic area would
suggest 2 diphtheria outbreak. Hence timely reporting of individual cases of diphtheria is
impartant

7.12.4.2 Case Investigation

A clinician should notify HSO/LSO of any suspected diphtheria case immediately in order to
arrange for DAT to be given to the case. H50/S5IMO should investigate the case by using
Diphtheria CIF (Annexure 15) within 48 hours of report regardless of the case’s vaccination status.
With case-based surveillance, 3 case investigation form should be completed for every case and
close contacts identified. All suspected diphtheria cases should be isolated and have two
specimens collected (pharyngeal swab over and around edges of pseudomembrane) prior to
antibiotic treatment. Cases should then be treated promptly without waiting for laboratory
confirmation.

7.12.43 Specimen Collection

Two samples should be collected from every suspected case at first contact:

Condition Requirements

Window period from onset of 0 day-2 weeks, effarts should be made to collect specimen
symptoms before initiation of antibiotic therapy

Type of specimen Threat swab or pieces of membrane

Mumber 2in duo swab, if dun swab not available then 1 swab
Transport media Silica gel/Amies transport media, plain or with charcoal
Storage and transportation 2-8°C

conditions

7.12.4.3.1 Procedures for collecting samples

Material required:
1. Wooden sticks {disposable tongue depressors)
Gloves
Surgical mask

4, Face shield or goggles
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5. Disposable gown
6. Disposable bag.
7. Tissues
8. Duo throat swab
3.  Amies transport media: plain or with charcoal
10, Zip lock bag
11. Indelible ink pen
12. Lsboratory request form (Annexure 16)

Throat swab specimen collection

1.
2.

1B6.
11,

Use throat swab made up of cotton, polyester or Dacron.

Label the specimen tube with the unigue identification code, patient’s name and date of
collection.

Check the expiry date on the tube and transport media to ensure acceptability of the
material to be used for sample collection.

Put on a surgical mask, eye protection (face shield or goggles), a disposable gown and a
pair of gloves.

Swab the inflamed area of tonsils, and posterior pharynx, the junction of membrane and
mucasal lining is the best site for specimen collection. If membrane is visible, then rub the
swah beneath the membrane with care. Do not try to dislodge the membrane as it may
lead to bleeding.

Piece of membrane can also be collected on the swab.

Immediately place the throat swab sample in Amies transport media till the bottom of
the media.

a. if capped swab, then throw the cap of the tube.

b. if uncapped swab —then cut the shaft of the swab to fit into the tube and cap it
securely.

Take off the gloves, gown, aye protection and mask in an appropriate order and perform
hand hygiene.

Secure the throat swab in Zip Lock bag and laboratory request form in the space
provided outside the bag.

Fill the laboratory request form (Annexure 16).
Ship the specimen at 4°-8°C to JE lab, IEDCR, Dhaka.




___,_._——
e _‘-.-#

Packing throat swab in silica gel Throat swab by Amies transport media
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71244 Public Health Intervention
Active case search in community

Active case search [ACS) in the community is very important as there is a probability of finding
additional cases among contacts of diphtheria cases.

1. ACSshould be conducted soon after identification of suspected case preferably within 43
hours of case confirmation.

2. conduct active case search in households, neighborhood, the workplace or schoal.

3. An assessment of immunization status of the community should also be conducted during
active case search in the community.

Contact tracing

Contact tracing of every close contact of index/source case (gnnexure 17) is essential to
control and stop the outbreak.

* Contacts are those who have slept under the same roof during the five days prior to the
onset and or during the illness. The contact also includes wisitors who visited the family.
and spent =1 hour interacting with the source case and fellow students and care taker{s)
if the case was at child friendly center.

» Collect contact information: names, age, mabile telephane number if possible and ways
to follow up (telephone, visits).

¢ |nform the contacts about the outbreak and the diseasze.

® Assess diphtheria toxoid vaccination status of exposed close contacts and vaccinate if
unvaccinated.




Chemaoprophylaxs of contacts

Choose one of the antibictics for prevention

IM Benzathine penicillin: a single dose

For children aged <5 years: administer 600,000 units.
For thase =5 years: admimster 1,200,000 units.

Cr

Oral erythromycin

For children: 40mg/kg/day, administered in divided dose, 10mg per dose, every b hours.
For adults: 1g/day for adults, administered in divided dose, 250mg per dose avery 6 hours.
Treat for total 7 days.

Or

Oral Azithromyecin

Children: 20mg/kg once daily, to a max of 500mg/day
Adults: 500mg once daily.

Treat for total 3 days.

Contacts must be followed-up on Day 4 and Day 8 for chemoprophylaxis compliance and
detection of additional cases.

¢ Exclude from school or work until 48 hours of antibiotics have been completed.




e Self-assess for signs and symptoms of diphtheria for at least 7 days.

¢ |f persan develops any symptom of respiratory tract infection, then seek treatment at a
health center immediately.

Vaccination of contacts

All close cantacts of suspected diphtheria cases irrespective of age and the healthcare workers
in contact to the case should be vaccinated {gnnexure 18 & 19).

(1) 6 weeks to b years: DPT or Pentavalent vaccine (DPT-hepB-Hib).
(2) 7 years and above: Td vaccine.
{3) Pregnant women: Td instead of TT.

¢ Only one dose of vaccine should be provided if documentary evidence of having
completed primary vaccination available. If no decumented evidence, provide 3 doses at
least 4 weaeks interval between aach dose.

¢ Keep record of vaccination of contacts.

¢ During the subsequent follow up of the cantacts on day 4 and day 8, the contact tracing
team.

¢ should check the vaccination card of each contact to confirm whether all contacts have
received the vactine.

Catch-up vaccination

During active case search in the community the RRT should also assess vaccination status of the
community where diphtheria case lives, If the vaccination status is poor and significant number
of children are unvaccinated at a catchup vaccination could be conducted. The extent/area for
vaccination should be decided based on epidemiology, vaccination status, crowding, mability and
other factors at local level.

1) & weeks to 6 years: DPT or Pentavalent vaccine (DPT-hepB-Hib)

2} 7years and above: Td vaccine
3) Pregnant women: Td instead of TT

Breaking of Transmission Chain in Diphtheria Infection

It is an active surveillance to break transmission chain by early detection of new cases for
treatment and isolatian, At the same time, effective contact tracing, looking for sign-symptoms
among those identified contacts {as per case defimition of cantact), ensuring chemo-prophylaxis
and vaccination of the contacts including follow-up is equally important.

Active Case Search should be conducted within around neighbouring households in the
community with, carefully collected travel history of the case at least 5 days prior
{incubation period) and 2 weeks after to onset of illness (period of infectivity) if not isolated
and have not completed at least 48 hours of antibiotic treatment.




Role of Contact Tracing and Active Case Search to STOF Transmission Chain
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If the source case or suspected case/s identified during “Active Contact and Case Search” in the
community, have visited any Health Facilities for this illness or any community for whatever the
reason might be, additional case should be searched for at those Health Facilities and
Communities,

Intarvention during an outbreak

During outbreaks, additional cases using clinical diagnosis based on typical pseudomembraneous
pharyngitis without laboratory confirmation is an good option. However, [aboratory investigation
of suspected cases is strongly recommended. Do not delay treatment pending laboratory
confirmation. Depending on the size of the outbreak RRT may choose to not test all suspected
cases, to avaid overwhelming the |aboratory, In this situation, the defimition of an
epidemioclogically linked case can be extended to include linkage to another epidemiologically
linked case, rather than to a laboratory-confirmed case. This chain should anly continue for
approximately two to three incubation periods (about three weeks), at which point any new
cases identified should be tested to confirm the outbreak continues to be toxigenit diphtheria,
Once five cases are confirmed to be toxigenic diphtheria, epidemiological linking to other
epidemiologically linked tases can continue. The process of recanfirming diphtheria among new
cases should continue every two to three incubation periads. Cases should be line listed.

Additionally, for outbreaks lasting for an extended period, at least 5 samples should be tested by
culture and Elek every month among suspected cases with no epidemiologic link to a PCR-
confirmed case. This helps ta balance the limited resources during an outbreak®.

7.12.5 Diphtheria Surveillance performance indicators

1. Surveillance Attribute: Completeness of reporting

Indicator: Fraportion of surveillance units sending diphtheria report, including ‘zero-reporting’
to the national level on time

Target: 280%

Calculation: Completeness of reporting

Surveillance unis reporting diphtheria data to the national level

Total number of surveillance units




2. Surveillance Attribute: Timeliness of reporting

Indicator: Proportion of surveillanze units sending diphtheria reports, including “zero-reparting’
to the national level on time

Target: 280%
Caleulation: Timeliness of reporting

Surveillance units reporting diphthenia data to the natonal level on ime

Total number of surveilllance unis

3. Surveillance Attribute: Timeliness of investigation
Indicator: Proportion of all suspected cases investigation initiated within 48 hours of notification
Target: =80%

Caleulation:

Number of suspected cases investigation mitiated within 48 hours of notification

X100
Total number of suspected cases

4. Surveillance Attribute: Specimen collection

Indicator: Froportion of suspected diphtheria cases with two spacimens collected
Target: 280%

Calculation:

Number of suspecied cases of diphthena with 2 specimens collected

Total number of suspected cases

5. Surveillance Attribute: Timeliness of Specimen collection

Indicator: Percentage of suspected diphtheria cases with specimens taken before antibiotic
administration

Target: 280%
Calculation:

Number of cases with specamens taken before antibiotic adminstration

Total number of suspected cases

6. Surveillance Attribute: Adeguacy of investigation
Indicator: Proportion of all suspected diphthena cases that have had an adequate investigation
Target: 280%
Calculation:
Number of suspected cases with adequate investigation

Total number of suspecied cases
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MNote :

- Adequate investigations include completing a case investigation form, collecting specimen
for lab confirmation, line listing of close contacts.

For any case, if any of the above are not conducted, the investigation will be considered
inadequate.

7. Surveillance Attribute: Timeliness of specimen transport

Indicator: Proportion of specimens received at the laboratory within 2 days of collection
Target: 280%

Calculation:

Number of speamens received within 2 days of collection by laboratory

Number of speamens receved

8. Surveillance Attribute: Toxigenicity testing rate
Indicator: Proportion of specimens tested for toxigenicity by Elek testing
Target: =50%

Calculation:

Number of specimens tested for toxigenicity by Elek testing

Number of specimens received

9. Surveillance Attribute: Timelinass of laboratory result

Indicator: Propartion of specimens tested by culture with results reported within 3 days of
receipt of specimen

Target: =50%
Caleulation:

Nurmber of specimens tested by culture with resulis reported within 3 days of
specimen receipt

Number of specimens tested by culture

References:
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3. httpsyfwww.whouimt immunization/monitaring survelllance/burdenfvod/survelllance _type/passivefdiphtheriafen/
4. WHO Vaoccine-Freventable Disenses Surveillonce Standards-Diphtheria




8. Pertussis

B.1 Introduciion

Pertussis or whooping cough is an acute infectious disease
caused by the bacterium Bordetella pertussis. In the Z0th
century, pertussis was one of the most commaon childhood
diseases and a major cause of childhood mortality. It is an
endemic disease common to children (especially young
children) everywhere, regardless of ethnicity, climate or
geographic location. Outbreaks of pertussis were first
described in the 16th century, and the organism was first
isalated in 1906. Before the availability of pertussis vaccine
in the 1940<, more than 200,000 cases of pertussis were
reported annually. Since widespread use of the vaccine
began, incidence has decreased more than 80% compared
with the pre-vaccine era. . The recent epidemics of pertussis
in several high-income countries has indicated waning of

Pertussis
Acute infectious disease caused
by Bordetella pertussis
Outbreaks first described in 16th
€entury

Bordetalla pertussis lsolatad in
1906

Estimated 195,000 deaths

waorldwide in 2008
Estirmated 24.1 million pertussis

£ases and 160 700 deaths from

pertussis in children < 5 years of

immunity following acellular pertussis vaccine and the need 385 1N 2014

for additionzl booster doses for better disease control.

82 Causative Agent

B. pertussis is a small, aerobic gram-negative rod. It s

Bordetella pertussis
° BE fastidious and requires special media for isolation,

Fastidious gram-negative bacteria  produces multiple antigenic and  biologically active
Antigenic and blologically active products responsible for the clinical features; these are
components: pertussis toxin, filamentous hemagglutinin, agglutinogens,
e is toxin (PT) adenylate cyclase, pertactin and tracheal cytotoxin.
+ filamentous hemagglutinin o
(FHA) 83 Pathogenesis
s agglutinogens Pertussis 15 prnmarily a toxin-medisted disease. The
I5te cyclase bacteria atta;h to the cilia of the rapiratuﬁr epithelial cells,
. produce toxins that paralyze the cilia, and cause
*  pertactin inflammation of the respiratory tract, which interferes with

® tracheal cytotoxin the clearing of pulmonary secretions, Pertussis antigens
appear to allow the organism to evade host defenses, in
that lymphocytosis is promoted but chemotaxis is impaired. Until recently it was thought that B.
pertussis did not invade the tissues. However, recent studies have shown the bacteria to be

present in alvealar macrophages.




84 Reservaoir

Pertussis is a hurnan disease. No animal or insect source or vectar is known to exist. Adalescents
and adults are an important reservoir for B. pertussis and are often the source of infection for
infants.

8.5 Transmission

Transmission most commonly occurs by the respiratory route through contact with respiratory
droplets, or by contact with airborne droplets of respiratory secretions. Transmission otcurs less
frequently by contact with freshly contaminated articles of an infected persan.

8.6 Communicability

Pertussis is highly communicable in the early catarrhal stage. Thereafter, communicability
gradually decreases and becomes negligible in about 3 weeks, despite persisting spasmodic
cough with “whoop”. When treated with erythromycin, the period of infectivity is usually 5 days
or lass after onsat of therapy.

8.7 Susceptibility and resistance

Susceptibility of non-immunized individuals 1s umversal. Trans-placental immunity in infants has
not been demonstrated. One attack usually confers prolonged immunity, although second
attacks (some of which may be by B. parapertussis} can occasianally occur.

B.8B Clinical Features

The incubation period of pertussis is commonly 710 days, with a range of 4-21 days and rarely
may be aslong as42 days.

The illness begins less dramatically with non-specific

Clinical Features
symptoms and then progresses in the following three abibis

stages. s Infants

' - Apnoes, cough (ne whoop),
1. Catarrhal: Initially patients develop catarrhal symptoms, eyanotic episodes; vomiting,
including cough. Other nonspecific symptoms are poor feeding, faver,
rhinarrhoea, sore throat and conjunctivitis, This stage seizures, sudden Infant
typically lasts 2 weeks. Fever is present in less than 20% death syndrome
cases, s  Partially immunized
2. Spasmodic: Later, during the course of 1-2 weeks, - Duration of catarrhal phase
coughing paroxysms ending in characteristic whoop accur. Y e T UTE
In typical cases, cough i1s fragquently followed by vomiting. =< \¥iap gisynatiec
Paroxysms can octur more than 30 times per 24 hoursand  * Aduits
are more common at night. They occur spontanesusly or - Prolonged cough,
are precipitated by external stimuli, such as noise and cold parmxystial Coush, wWioop
air. Between coughing episodes, there are few clinical signs - Post-tussive vomiting ,
unless complications develop. This stage also typically lasts Intracranial haemorrhage.
2 weeks.




3. Convalescent: The coughing gradually subsides. Relapse can occur it another respiratory.
infection is acquired. This stage can last from 2 weeks to several months.

Pertussis in infants, adults and partially immunized individuals may not present with 1ts typical
clinical signs and symptoms.

Complications

The maost common complication, and the cause of most pertussis-related deaths, is secondary
bacterial pneumonia. Young infants are at highest risk for acquiring pertussis-associated
complications. Pneumonia occurred in 5.2% of all reported pertussis cases, and among 11.8% of
infants younger than & months of age. Neurologic complications such as seizures and
encephalapathy [a diffuse disorder of the brain) may occur as a result of hypoxia (reduction of
oxygen supply) from coughing, or possibly from toxin. Neurologic complications of pertussis are
maore

commaon among  infants. Other less  serious Complications in Children
complications of pertussis include otitis media,
anorexia, and dehydration. Complications resufting
fram pressure effects of severe paroxysms include
preumothorax, epistaxis, subdural hematomas,

e Secandary bacterial pneumonia —
maost common

* Neurologic complications —
sejzuras, encephalopathy more

hernias, and rectal prolapse. comman among infants
Adolescents and adults may also develop *  Gtitls media
complications of pertussis, such as difficulty sleeping, s Anorexia
unnary incontinence, pneumaonia, and rib fracture. & Dehydration

_ ) * Prneumcthorax
8.9 Diagnosis o Epistaxis

The diagnosis of pertussis 15 usually based upon @ & Subdural hematomas
characteristic history and physical examination. o Harnias

However, lsboratory tests may be useful in young Rectal pralapse

infants, atypical cases and cases modified by Complications in Adol ts and
vaccination. Adults

The standard and preferred laboratory test for diagnosis = Difficulty sieeping

of partussis is 1solation of B, pertussis by culture. » Urinary incontinenze

Fastidious growth requirements make B. pertussis ® Fneumonia

difficult to isolate. Best results are obtained when ® Ribfracture

cultures are dane early during the catarrhal stage and

before initiation of antibiotics. Serclogical testing is useful but is Aot yet standardized.
Polymerase chain reaction (PCR) testing of nasopharyngeal swabhs or aspirates has been found to
be a rapid, sensitive and specific method for diagnosing pertussis.




8.10 Management
8.10.1 Antibiotic freatment

The medical management of pertussis cases is primarily supportive, although antibiotics are of
some value to reduce infectivity. Macrolide antibiotics, such as erythromycin, may prevent or
mitigate clinical pertussis when given during the incubation period or the early catarrhal stage.
When given during the paroxysmal phase of the disease, antimicrobial drugs do not change the
clinical course, but may eliminate bacteria from the nasopharynx and thus reduce transmission.
Antirnicrobial therapy should be continued for the full 14 days to minimize any chance of
treatment failure. Antimicrobial drugs Azithromyzin, clarithromycin may also use.

8.10.2 Isplation

Suspected cases should avoid contact with young children and women in late pregnancy,
especially the unimmunized, until at least five days of antibiotics are taken. Ideally, untreated
cases should avoid contact with high-risk individuals for the full infectious period. Hospitalized
patients should be placed under respiratory isolation, or at a minimum apply contact and
respiratory droplet precautions (such as wearing a mask when around other patients).

811 Prevention

Active primary immunization against B. pertussis infection is recommended with 3-dose pertussis
toxoid-containing pentavalent vaccine, recammended with the first dose administered as early
as b weeks of age. Subsequent doses should be given with an interval of at least 4 weeks between
doses. The third dose of the primary series should be completed by 6 months of age.

In general, pertussis vaccine is not given to persons 7 years of age or older, since reactions to the
vaccine may be increased in older children and adults. In some cases of progressive neurologic
illmess the child should recaive DT rather than pentavalent vaccine. Inyoung mfants with evalving
and progressive neurologic disease, pertussis immunization may be delayed for some months to
permit the diagnosis to be established and to avoid possible confusion about the cause of
symptoms. The following are NOT contraindications to pertussis vaccination: stable neurologic
disorders, such as well-controlled seizures; a family history of convulsive seizures; minar illness.
Antipyretics may be given to the child if he/she should develop fever after vaccination to prevent
febrile seizures.

812 Pertussis surveillance

Pertussis (whooaping cough), caused by Bardetella pertussis, is endemic in all countries. Giobally,
it is estimated that there were 24.1 million pertussis tases and 160,700 deaths from pertussis in
children < 5 years of age in 2014 , with periodic epidemics occurring every two to five years even
after the introduction of effective vaccination programmes and the achievement of high
vacoination coverage. Pertussis is transmitted from infected to susceptible individuals by
airborne droplets®. In developing countries, although pertussis surveillance data is less robust,
the average case-fatality ratio has been estimated at 4% in infants <12 months and 1% in children
1-4 years ald; pertussis might account for 1% of mortality of children <5 years of aga. Classical
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pertussis. iIs most often seen in pre-school and school aged children and Pertussis may be
respansible for between 12% and 32% of chronic cough in adulis.

Figure 30: Pertussis Global annual reported cases and DPT3 coverage 2000-2022
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In Eangladesh number of pertussis cases report through weekly passive surveillance during the
period 2010-2022 declined remarkably as shown in table below.

Table 15; Pertussis reported cases, Bangladesh 2010-2022

CasesbySex | 2010 | 2011 | 2032 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 20m | 2072
Male B 20 b & B 1 3 i |

Femals 1n | » 7 1 & 5 1 2 3

Unkrowen 2

Grand Total 17 A4 13 1 12 kN 1 Q 3 12 1 D 0

Agegroup | 2020 | 2011 | 2002 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
0-11 Months 2 | 5 : 5

1-4 years 5 13 1 1 1

59 years 1] 23 4 1 G 4 | 1 2

10-14 years 2 4 1 4

15+ years 1 2 1

13 1 12 11 1 a | 12 1 o nj

£

Pertussiy Total | 17

8.12.1 Case definition and final classification
Suspected Case
A person with 3 cough lasting at least 2 weeks with at least one of the following:
® paroxysms (Le. fits) of caughlng
* nspiratory whooping
* post-tussive vamiting (1.e. vamiting immediately after coughing)
¢ without other apparent causes




OR

Apnea (with or without cyanosis) in infants (age <1-year old) with cough of any duration

OR

If a physician suspects pertussis in 3 patient with cough of any duration.

Note: Pertussis in immunized or previously infected individuals can present without the classic
signs of pertussis, and therefore might not be captured by the above case definition.
Description of case definition

Paroxysms of cough: cough becomes more frequent and spasmodic with repetitive bursts of 5—
10 coughs, often within a single expiration. During a paroxysm, there may be a wisible neck vein
distension, bulging eyes, tongue protrusion and cyanosis. Frequency of paroxysmal episodes
varies from several per hour to 5-10 per day. Episodes are often worse 3t night and intarfere
with sleep.

Whoop: Scund produced due to rapid inspiration against clased glottis at the end of cough
paroxysm

Post-tussive vomiting: vomiting immediately after coughing occasionally with a3 mucous plug
expelled at the end of an episade.

Without other apparent causes: exclude other causes of chronic cough, such as tuberculosis,
asthmatic episodes, chranic bronchitis, etc,

8.12.2 Final case classification

Confirmed case

A confirmed case of pertussis may be determinead by laboratory confirmation or epidemiological
linkage.
¢ |aboratory confirmation: A laboratory-confirmed case is a person who meets the
suspected case definition with laboratory confirmation by one of the following:
= isolation of B, pertussis OR

= detection of genomic sequences of B. pertussis by means of polymerase chain
reaction (PCR) assay, if polymerase chain reaction (PCR) meets performance criteria
outlined below OR

"

elevated 1gG antibodies to pertussis toxin in an individual 211 years of age, one year
or longer after last vaccine dose.

Culture and PCR detection of acute pertussis infection have higher specificity and are preferred
diagnostic methodalogies over serology. Serology should be reserved for cases 24 weeks from
cough onset; however, 1gG can sometimes remain elevated for more than 3 year after infection
or vaccination, leading to potential false positives,




Epidemiologically linked case

An epidemiologically linked case is a persan meeting the suspected case definition with close
tontact to a laboratory-confirmed case (or another epidemioclogically linked case in an outbreak
setting) in the three weeks prior to onset of cough. h Close contact is defined as having face-to-
face exposure to a case, which includes household or family contact, people having stayed
overnight in the same room with a case, and peaple having direct contact with respiratory, oral
or nasal secretions with a laboratory-confirmed case.

Close contact is defined os hoving foce-to-foce exposure to o cose, which includes household or
family contact, people having stayed avernight in the same room with @ case, and people having
direct contact with respiratory, aoral or nosal secretions with a loboratory-confirmed case.

Possible case

A person wha meets the suspected case definition but does not meet confirmed classification as
defined above should be considered a possible case. This includes suspected cases who did not
have laboratory testing done and those who tested negative.

Discarded case

A patient that does not meet the clinical case definition on case investigation.

B.12.3 Rational and objectives of surveillance

. Monitor disease burden and the impact of the pertussis vaccination programme, with
a special focus on understanding the maorbidity and mortality in children < 5 years of
age

. GEenerate data for strategic decisions to aptimize the impact of vaccination

. Detect and guide public health response to outbreaks of pertussis.

8.12.4 Cace notification

Reporting of all respiratory pertussis case should be done by attending doctors of the
haspital/clinic through AFP and EPI disease report form. The filled-up report form should be
submitted to Hospital Surveillance Officer on the same day, H50 should include the data of the
case in the weekly line listing form and send it ta the DSFP.

Cases of pertussis do not need to be reported immediately, but it should be reported to health
authorities weekly, |dentification of clusters of pertussis cases during the same time period and
from the same geagraphic area would supgest a pertussis outbreak that would require
investigation and response. Hence timely repnﬁjng of individual cases of pertussis is important.
In addition, for better understanding of pertussis epidemiology it 1s necessary to determine
geographic and demographic risk factors and cace fatality of pertussis in Bangladesh and to
develop immunization strategies for moare effective prevention of pertussis morbidity and
mortality.
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8.12.5 Prevention of Spread

When cases of pertussis are identified, they should be kept in isolation far 5 days after they begin
antibiotic treatment or for 21 days if they do not receive antibiotics. -‘Articles soiled by nasal or
‘throat discharges should be disinfected. All households and other close contacts should be
provided prophylaxis with antibiotics. Contacts under 7 years old that have not received 3 doses
of DPT should not interact with other children for at least 5 days after beginning antibiotic
prophylaxis or for 21 days after the last exposure to the case if they do not receive antibiotic
prophylaxis.

References:

1. Epidemiology and prevention of vaccine preventable diseases-pertussis, COC, USA
2. Surveillance guideline for VPDs -module 5, SEARO, WHO
3. Vocclne-Freventable Disegses Surveillonce Stondards-Pertussis, WHO




9. Tuberculosis

9.1 Introduciion

Tuberculosis (TB) is a contagious disease. Like common Childhood Tuberculasis
cold, it spreads through air. Only people who are infected

with TB in their lungs (openr case) are infectious. When  » Contaglous Disease

infectious people cough, sneeze, talk or spit, they propel e Caycative agent: Usually

TB germs, known as bacilli into the air. A person needs Mycobactarium tuberculosis
only ta inhale a small number of bacilli to be infected. Left o Usually attacks lungs
untreated, each person with active TB will infect on an & Rasarvoir: Primarily humans,
average between 10 and 15 people every year. But people rarely primates

infected with TB bacilli will not necessarily become sick o Transmission: Through alr from
with the disease. The immune system “walls off” the TB one person to anather

bacilli which protected by a thick waxy coat, can lie o 15 bacteria can attack any part of
dormant for years. Whean someone’s immung system is the body like kidney, spine. Brain
weakened, the chances of becoming sick are greater.

9.2 Causative agent

All species of the genus Mycobacterium share the property of acid-fastness. Four species in
particular are referred to as the Mycobacterium tuberculosis complex because they share similar
microbiological qualities and cause human disease: M. tuberculosis, M. africanum, M. ulcerans
and M. bovis. In addition, M. avium intercellulare is a particularly common cause of disease
among HiV-infected persons. Among all Mycabacteria, however, Mycobacterium tuberculosis is
by far the most frequent and important cause of human disease.

9.3 Resarvair

Primarily humans, rarely primates; in some areas cattle, badgers, swine and other mammals are
infectad.

9.4 Communicability

Tuberculesis is communicable as long as viable tubercle bacilli are being discharged in the sputum.

Some untreated or inadeguately treated patients may remain intermittently sputum positive for
years. The degree of communicability depends upon the number of bacilli discharged, the
virulence of the bacilli, adeqguacy of ventilation, exposure of the bacilli to sun light or Ultra Violet
(UV} light and opportunities of aerosolization by coughing, sneezing, talking or singing. Although
effective antimicrobial therapy eliminates communicability within a few weeks, a full course of
treatrent is required for cure. Children with primary tuberculosis are generally not infectious,

9.5 Transmission

Exposure to tubercie bacilli in airborne droplet nuclei is produced by people with pulmonary or
laryngeal tuberculosis during expiratory efforts like coughing, sneezing or singing. Direct invasion
through mucous membranes or breaks in the skin may occur but is extremely rare. Bovine
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tuberculosis results from exposure to tuberculous cattle, usually by ingestion of unpasteurized
milk. Extrapulmonary tuberculosis is not communicable except in rare situations.

9.6 Susceptibility and resistance

The degree of susceptibility is directly related to the degree of exposure and does not appeaar to
be related to genetic or other host factors, The most hazardous period for development of the
disease is the first 6-12 months after infection. The risk of the disease is highest in children under
3 years, adolescents, very ald and immuna-compromised persons such as those with HIV
infaction.

9.7 Prevention

The most important method to prevent tuberculosis is to prevent infection from known cases.
This requires prompt identification, disgnosis and treatment of potential cases of tuberculosis
before they spread the disease to others. ldentification, diagnosis and treatment is facilitated by
the availability of medical, laboratory and X-ray facilities for prompt examination of suspected
cases and contacts. BCG immunization of uninfected people can induce tuberculin reactivity in
more than 205 of the recipients. Although the effectiveness of BCG ta prevent tuberculosis in
adults is controversial, a large number of studies have cansistently demonstrated protection
against tuberculous meningitis and disseminated disease in children under 5 years of age. Finally,
community education regarding the made of spread, importance of early diagnosis, importance
of completing treatment and methods of tuberculosis control is another component of
tuberculosis pravention.

9.8  Clinical aspects of tuberculosis in children

Development of a demonstrable lesion or positive  efinical features of Tiberculasis
tuberculin reaction takes 2-10 weeks after infection with iy Children

M. tuberculasis. In adults and older children with mature _

immune systerns, 90% of infactions result in lesions that  * Cough

heal and leave no residual changes other than pulmonary  * Feelings of sickness or weakness,
or ‘tracheo-bronchial lymph node calcification (Ghon lethargy, and/or reduced
lesion). In children under 5 years old, however, clinical playfulness;

illness following infection i common and is classified as  » Weight loss or failure to thrive;
primary tuberculosis, Clinical illness may present as « Fever; and/far Night sweats
pulmonary tuberculosis or may spread hematogenously  Most camman TBin the Iungs, but
or through the lymphatic system to result in miliary, 78 disease can affect other parts of
meningeal, or other farms of tuberculosis, the body. Symptoms of T8 diseasas

Diagnosis of tuberculosis in children is difficult because  dependsonthe area affected

the presenting symptoms are subtle. Children with

pulmenary tuberculosis may be asymptomatic and pulmonary disease may be discovered
coincidentally during a routine x-ray or examination as a contact of another case. Low grade fever,
cough, listiessness and loss of weight may or may not be present, The tuberculin test is not always
positive in infected children, especially if they are malnourished. Segmental collapse or lobar
consolidation may develop shortly after initial infection in younger children; pleural effusions are




more commuon in older children. Children with miliary tuberculosis also present with low grade
fever and wasting; cough, lymphadenopathy and/or splenomegaly may be present. The clinical
presentation s similar to that of typhoid fever or malaria. Tuberculin test may be negative in
some cases. Tuberculaus meningitis is similarly msidious. Initial symptoms are non-specitic and
include intermittent fever, headache, anarexia, spathy and mild mental status changes. Vomiting
may occur and meningeal signs eventually develop. Hydrocephalus may also octur due to raised
intracranial pressure. Unlike bacterial meningitis, in which meningeal signs develop rapidly, the
evolution of tuberculous meningitis usually takes 1-2 weeks. If left untreated, hemiparesis,
convulsions and permanent cerebral damage develop. Among successfully treated cases, 25%
remain with residual neurological deficits. Lumbar puncture usually reveals raised CSF pressure,
clear or slightly turbid fiuid, lymphocytosis {although neutrophils may predominate early in the
disease}, high protein and low sugar levels. Only 20% of CSF smears typically yield AFB in patients
with tuberculous meningitis, although repeated lumbar puncture may increase the yiald. Hence,
a negative AFB smear from a lumbar puncture does not rule out tuberculous meningitis. Cultures
are positive up to 80% of the time.

9.9 Treatment

Treatment regimes are different for children than for adults. Ethambutol i1s not recommended
for children under the age of & years. Streptomycin is not recommended for pregnant women.
The National Tuberculosis Contral Programme adopted Directly Observed Treatment Short-
course (DOTS) strategy for treatment.

910 Vaccines

BCG, or bacille Calmette-Guerin, is a vactine to prevent TB diseasae. BCG is used in many
countries to prevent childhood TB disease.

9.11 Childhood Tuberculosis Surveillance

The World Health Organization estimates that the largest number of new TB cases in 2016
occurred in the South-East Asia Region, which accounted for 36% of cases globally. The numbers
of new cases are still increasing globally, each year, in the WHO regions of Africa, the Eastern
Mediterranean and South-East Asia,

Tuberculosis (TB) is a major public health problem in Bangladesh since long. Under the
Mycobacterial Disease Cantrol (MBDC) unit of Directorate-General of Health Services (DGHS),
NMatiamal Tuberculosis Cantrol Programme (NTP) is working with a rmission of eliminating TB fram
Bangladesh. The goal is to reduce morbidity, mortality and transmission of TB until it will no
longer be a public health problem.

9.11.1 Global Status

According to the 2016 WHO Global Tuberculosis Report, estimated new cases of tuberculosis (TB)
were 10.4 million, of which about 1.0 million were children (<15 years of age), 5.9 million male
and 3.5 million were female. It is estimated that with accurate diagnosis and good reparting
systems, children less than 15 years are likely to contribute 4-22% of the disease burden in 22
high-burden countries of the world. With excellent TB control and active provision of preventive
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therapy to child contacts, the burden of childhood TB can be reduced below 5%, asis the case in
many developed countries. Because children acguire TB from the infectious adult cases, the
incidence of pediatric TB provides an accurate measure of ongoing transmission within
communities, a key indicator of epidemic control.

A common misperception used to be that children are not severely affected and that they rarely
develop severe forms of disease. However, this is not the case in TB endemic areas where
children often present with advanced disease and TB is a major contributor to under-5 morbidity
and mortality. Global Tuberculosis Report 2015 estimates about 140,000 deaths from TB in
children in 2014.

9.11.2 Bangladesh Status

In 2015, among all farms of 199,001 total TH cases 7984 were child TB (4.01%), which was 3.35%
(6,262/186,968) in 2014, 2.78% (5,044/181,395) in 2013 and 3% (4,833/161,6597) in 2012.

A study from 2008-09 in Madhupur upazilla in Tangail district showed an incidence of childhood
T8 of 52 per 100,000 among 0-14 year after a survey of all eligible children. Although this does
not represert the national incidence of child TB, this figure indicates that there is 3 gap between
the NTP-reported child TB and actual disease burden in the community. The NTP in 2007 and an
NGO working with TB in 2009 reported detection rates of 9 and 8.6 per 100,000 0-14-year-olds,
respectively.

A total of 223,521 cases or 221 per 100,000 populations reported ta NTP in 2016. The lowest age
group of reportad cases to NTP is 0-14 years and breakdown of age group matching with EPI
programme is not available. However, through weekly passive surveillance number of TB cases
among under 5 years children reported are shown in table below:

Table 16: TB cases among children <5 years nl:l, by Age Bangladesh 2010 — 2022

011 MONTHS 4 3
Adyears 16 7;'1'; 7w B 13
B 2 s o @

{Source BAN IVD database)

Only 5 tuberculosis eases amang children <5 years old were reporied to EPlin-2017, 3 tase sach
im 2018, 2019 and "0’ cases reported in last three years through the Weekly Passive Hospital
Surveillance for EP| diseases which is under-reparting. Although childhood tuberculasis is clearly
under-reported, most of the reported cases did not indicate the type of tuberculosis.

9.11.3 End TB Strategy

To reach the targets set outin the End TB Strategy, the annual dedline in global TB incidence rates
must first accelerate from 2% per year in 2015 to 10% per year by 2025. Secondly, the proportion
of people with TB wha die fram the disease (the case-fatality ratio) needs to decline from a
projected 15% in 2015 to 6.5% by 2025. These declines in deaths and incidence by 2025 while
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ambitious are feasible with existing tools complemented by universal health coverage and sacial
protection.

To sustain progress beyond 2025 and achieve the 5DG* 2030 and End TB 2035 targets, additional
tools must be available by 2025, In particular, 2 new vaccine that s effective pre- and post-
exposure and a safer and more effective treatment for latent TB infection are needed to reduce
the number of new TB cases arising from the approximately 2 billion people worldwide who are
infected with M. tuberculosis, as well as better diagnostics and safer and easier treatment
including shorter drug regimens for TB disease. For new tools to be available by 2025, greatly
enhanced and immediate investments in research and development are requirad.

The figure below shows the prajected acceleration of the decline in global TB incidence rates with
optimization of current tools combined with progress towards universal health coverage and
social protection from 2015, and the additional impact of new tools by 2025.

Figure 31: Projected acceleration of the decline in global TB incidence rates
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9.11.4 Tuberculosis surveillance among children <5 years old in Bangladesh

Surveillance for tuberculosis in Bangladesh is done by the Mycobacterial Disease Control unit of
Directorate-General of Haalth Services, Bangladesh. The purpose of the surveillance is primarily
to identify, treat and track cases and to monitor for multi-drug resistant (MDR) tuberculosis.
Although Upazila level tuberculosis registers list the age of each case, quarterly report forms
indicate age gmups only, the youngest being 0-14 years. Moreaver, disease is classified as either
pulmonary or extra pulmonary. Neither tuberculous meningitis nor miliary tuberculosis
specifically can be reparted. Hence, it s not possible to monitor or evaluate EPI program
objectives of prevention of primary tuberculosis in children under 5 years age after BCG
vaccination of infants through the Mycobacterial Disease Control (MBDC) unit. it is therefore
impartant to include tuberculosis among children <5 years old as part of AFP & VPD Surveillance.




9.11.5 Surveillance casse definition for tuberculosis (TB) in children <5 vears old

A probable case of TB in a child will be definad as 3 child with:

tlase contact with a case of tuberculasis, and

an iliness lasting >4 weeks, and

unexplained fever, night sweats and failure to thrive (or weight loss), and

for pulmanary tuberculosis: radiographic abnormalities consistent with pulmonary TB

for tuberculous pleurisy: chest pain and radiographic findings showing a unilateral
pleural effusion

for tuberculous lymphadenitis: ane or more large lymph nodes

for tuberculous meningitis: mental status changes, headache and abnormal
cerebraspinal fluid laboratary results

for spinal tuberculosis: angle defarmity of the spine

for tuberculosis of the bang or joint: joint or bone swelling and pain

for tuberculous peritonitis: signs of peritonitis and a palpable abdominal mass
and/or ascites

for miliary tuberculosis: characteristic “millet seed” appearance on chest radiograph or
tuberculosis in more than ane site as determined by a physician.

A confirmed case of TB in'a child will be defined as any probable case with a Acid Fast Bacillus
identified from climical specimens or any child in which Mycobacterium tuberculosis is isolated

from cultures of clinical specimens

Cases of tubarculosis in anyone should be reported immediately to public health authorities so
that necessary measures may be taken in accordance with the National Tuberculosis Control
Programme of Mycobacterial Disease Control (MBDC) unit of Diractorate-General of Haalth
Services (DGHS), Bangladesh.

References:
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4. Banglodesh vaccine preventable diseases surveillonce database:




Annexure-1

EXPANDED PROGRAMME ON IMMUNIZATION
AFP & EPI DISEASE REPORT FORM
(Flease use dales according to the English systam)

Name of case: Date of Birth (dd/mm/yy): f !
Circle choices within boxes
Gander: [ Mala / Femalel Age: lyears Imonths /days ||
Name of [Mother/father/husband Contact No, (if any};
Address. House/GR No. r,_ﬁ'iéh%liafﬂlléga
Ward: Unian: Upazila/Municipality/CCl: District:
EPI| Disease; Place lick {v) mark nex! to disease’ identified:

_ AFP (Inchild <15 years) _ Palio (any age)

__ Neonatal Tetanus iin child =28 days old) ____ Tetanus after neonatal period

_ Measles {any age) GRS (=1 year)
____ Diphtheria (any ags) _ Parlussis (any age)
__ T8"inchild =5 years _ Anute Encephalitis Syndrome (AES)
{type of TB")

* Plegse mention type of T (Pulmonary Miflary £ TB Meningitis! Lymphadenitis’ Bone TH/ atr.)
Date of opeet of symptoms (dd/mmiyy )

Ciate of Hospital Visit (dd/mmiyy ). Hosgital name
Information on last vaceination
Date last
Name of icir?:lr:? "o | valit dosa
Waorine vaiid dosa) Facsivel
i | |_(adimmiyy) | was the case fully vaccinated against this disease??
BCG 1 (¥es/Na) -
| Fonta 11213 =
Ik 1 | Was disgnosts confirmed by tab? (Yes/Na):
lepv. | iiz2i3i4 | If yes, give resull:
| "'tllE_rII::r_‘fd_l_ G 1/2 | Did the patieril die? (Yes/No):
i mothar (for i
Meonatal Tetanus | 112/3/416 IFyss, detel case dis: \amelint
CO5E

1. For case definitions, see inside cover of this book
2. Definitions of fully vaccinated:

AFP: 2 vslid routine doses-al OPY,  TB: 1 valld dose ol BCG, DiphtheriafPertussisiTetanus/Hepatitis
BEHaemophilus Influepzae Type b 3 valid doses of Peota. Measles: 2 doses of MR vaocing (19 dose al completion @
months or 38 wesks or 270 days bul pelors fisst birthday, and 2™ dose al 16 months of age but &t least a month prier o resh
asel. NT: Protected ol birth If ha migthar had at least 2 valid TT/Td doses at lzast 2 waeks bafore bul fot mofe- than
3 yoars befors birth; 3 valid doses not more than 5 years before birth, 4 valid desas not mone than 10 years before birth, or 5
valld doses, CRS: Peplected at birth  the mother had at leas! ¢ valld dose of Rubsila) MR/ MMR at least 1 montly balors
hor firat concaption or at least 2 weaks befora last LRMP, 1t is assumad that 1 valid dosa of rubsita maintain fifelong immunity,

!'ll_ﬂ-llﬂt.

1. I you fird ony case of Acule Flaccid Parmlyss (nolomyeiine, GBS, [reasverse myeliis; (mummaine reunfs, e} in g old undsr 15
yuzrs of age or Neornatal Tetanus or Mesasies of GRS or AES cass, pleage report immedialaly b vaur OSFD andlar LSO and alsn
infarm the SIMG of your arae

2. For any chikd with preumanis, dismhoes. otiis medsa or kerophibsima’ kesdits, physoan should detemmine i =l she had
measkes in pasl month; if yes, roport e case as & moasles case and camplele s fomrm

Marin of the parsin reporting: Sleprastirg;

Dasgratio, Cafr

Plaaaa Hil ot B Toim vy Uitie Yol see 5 naw cige ol AFP or EP) disesse and aubimilt 1t (o yeur MS0 at the and af tha day!
S by UARCH Uit Samai ' Mt

=
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Annexure-5

EXPANDED PROGRAMME ON IMMUNIZATION _
ACUTE FLACCID PARALYSIS (AFP) CASE INVESTIGATION FORM
(Fizase complefo overy oM, and (se dates accordfing fo e English sysiem)

L]

BACKGROUND INFORMATION
DATE FOCAL PERSON WAS NOTIFIED: |/
DATE OF INVESTIGATION:

L

I NAME OF PERSCN ORIGINALLY NOTIFYING:

Rengnaion/Address:

PATIENT IDENTIFICATION

CASE ID NUMBER: BAN -

Chnmmn coce UPREIMUNTGS oode Yam  Cese d

Cago namie Fathar's namie:
DATE OF BIRTH: i i Sex: M | F |chels ad appropriats)  Relgion:
House and Stresl Address: Wilkeoe/Mahala: UrnbsndWard 82
LipazilnMuniiCC: District: Contact Mumber (iFany]:
CLINICAL INFORMATION
1. 18 of was paralysis present? YES L 1=] 4, DATE OF PARALYSIS ONSET ! £
2. = lhe paralysis faocid (lopoy)? YES MO 5. Was paralysis caused by injury? YES M3
3, Did paralysis ocout suddenly? YES o [#] 5. Was paralysis present ot birh? YES (]3]
(I the answar o no. 1,2 or 3 is NOQ, or the answer 10 no, 5 arf s YES, the suspacted AFF case is NOT confirmed AFF:
Do Aol complets the rast of this form, and specily diagnasis, i known }
SIGNS/SYMPTOMS A BITE OF PARALYSIS frrark all that apply)
1. Favor whon paraiysis begany YES __ NQ UMNKROWN Right Arm Laft Arm
? Muscig paln when paralysis began? YES _ NO LINKMOAWMN Right Leg Left Lag

Mok Faga

Otk
4 s paralysis apymmatnc (NOT equal) on each aide of body? YES ___ NO LINKMNOWN
5. Bid parmilysis begin in e leal of hands and move upward over ime? YES: MO  LINEMOWR
B, & sensation present In'the sile of paralysis? YES ___NO UNENOWN
T Was the ohild soen ata hoalth fRclity? YES _ ND LIMEMNOWN

If yos, which? [rati of Wil ! Admissian; ! ! Medical Recard #.
VACCINATION HISTORY Number of Doaes Numter of Doses
by Card by Histary

1. Mumber &1 OPY doses recsived ihmugh campalgns (g, MO, Mop-up, MNT) FiA
2 Number ol OFY doses received thmugh moutine EPL with DR T/Pena/MeasliesMR) OR
A Dalo of lnat OPY dose (routing aor campalgh) baeloné parlysis onsel ! !
4. Numbiar of 1FY doses recadvod OR
& Date of lsst IPY dose {mutine or campaign) before paralysis onset: A |
B, Waz OFY given aftar peralysis onsst? - YES WO UNKNOWN ___ (If YES, date DFY was given: ! i
TRAVEL HISTORY

1. .[hd chitd traval oulsms his/hr wllsge! mabalia dunng the 30 dave bafore ocafter paralysis began? YES NG Usknowns

FYES, dates af fraym: ! ! e d

Lo W

i Place af travel; Houso and Stresl Addrass i ki

VitagmMatilia UpasiaMurilGo Ghistrird
If ¥ES, votifud 16 the concern GEFRISIMO o adffions case's and ORI YES N HYES, datiy of notificatlon I !
CLINICAL EXAMINATION
Ruflasms: [(0-d+] { = NOresponss
1+ = Somewhal dimirishoed: low mormial
2% = Average. ronmal
3+ =  HBrigkar than svérags. possibly but nat pocassakly
indicative of dissase
Flantar Reflex L A+ = Very brsk hyparactive

(FlexorExtonsoiEquivocal) —

Strongth: chack following muscle groups for strength (put appropriate codo numbar under Rt & Lt columims)

Codes: 0-5 STHRENGTH Rt | Lr STRENGTH |/Re || L
O=Mo muscie canlracton Flix wrist Flx hip |
1= Barisly cdeteciable contraction Extand wrist Eximmd hip
#a Agtive mavemenl nol agains! aravity Flex albaw Flax knes
A =Movement agatnst gravity only Extend slbow Exiand knee
A= Movameani vs_ gravity+ mild resistance Flax shoulder Flax arikle
S=Movemen! ve. full resstance (NORMAL) Exlond shod|dar Extand anklia
Hand Grip 5

Saunpiuibed) Wi A b Weiin Hosd
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Annexure-5

HISTORY OF PREVIOUS CONTACTS WITH HEALTH CARE PROVIDERS AFTER DATE OF PARALYSIS ONBET (starr
_From most recent contact arrd_p.'dc_uﬂ uhspuﬂugjrj L ~

Mamsaf Hnapﬂal'.l' Cinctorf Healih 3 i

ware providol fupocily e

vatagary of Hie oualsc!® in e
| Bt Bieony

Audtlress-of Hospitaldocion

Meaih Cate proyides

- Dinfes sl yeailed

| Mready i notwork? | Y-Efa! Mol Dk u:irl:lar T&nr P:lnu' Dk [circks) Yt"-_'.if NDLIEJH [I::l_mh_!] Ig_ﬂ Mow Dk (carcle)
Dl they! pemon report the cose | Yes! No (cims) “Yeal Mo (cirgla) Y=/ No (gisla) | Yau/ Mo (wircls)

Artlon taken/planned

*Category of the first health care providar {mnﬂl:l._!l: (Put tick rmark In the box .'l.h-nw apprnptfm catagory)

Repga | GoB I'.I'I'l"Lag;m NGO Hemeopath | Kalima) | Imam | Pharmacist | HA 0 FWA | Othar qépur:ihr}:
doctor | faeility | doctor | Clinke F

Additional comments [Please use sxtra piece of paper if nesdad):

Suspocted diagnosis:
ADDITIONAL INFORMATION

1. WWam thoro any search for additono! ARP canes? YES _ NO _ PENDING _ 'If YES, addtanad AFF cases whantifing?  YES
NO I YES. how many?
2. Wne guitireah rasponagimmunization gone? YES NG PENINNG Y ESE, b misny, hisdran wees yoonnntad?

TG, explzin

Case Invesiigaled by: Dlesigyation: Signalura:

Report sent. by e - s - *

Mame Designaton - Spmalira Dats
Sand completed form with stool samples to the Mational Polio and Maasies Laboratory (NPML), Institute of Public
Healih, Dhaka and ansure samplals arrlve within 72 hours of collection,
If thers ks no siool sample. send form lo EPI HG, Mohakhball, Dhaka: send copy to Clvll 5utgacm and SIMO. Keap one
copy of thiz form for later review (e.g. during tho 60+ Day Follow-up Exam).

STOOL SPECIMEN COLLECTION
| To be completed at NPML, IPH, Dhaka
Rate coligoted Rate Seatfo NPML | Date Recaivad of MPML

Spacimen #1 P ) R ) — e |
|
Spaclran g2 I ! I ! | ! !

AFP cazes to be inveoafigated, aond 2 stool sampies to bo collectod os soon as pozsibio. Tho M stool sample 10 ba collected 24 hours
of mome after collection of 15 sample.

Each-stool sample must be sufficlent in quantity fat feast 8 grams, er haif an adult thamb, or half the container), saaled in separate
contFingrs, tabaled with the AFP case name, case 1D number, and collection date.

Samples to be maintained COLD in gpechmen carmior with 4 leepacks al <8°C mmodiataly afier collection sod untll arrival at IPH,
Dhaks, lespscha to be changed svery 24 howrs,

FOR LABORATORY USE ONLY
CONDITION OF !!F'EE_ITMEHS Suficiant
Cold? Miist? Qupnfity? Leakage? Resull

Specimen 1-YES  NO. YES N YEE MO YE5  NO
Specimen2: YES__NO___ YES __NO___ YES___NO YES___NO

’ !
Poraon dalivining speciman Designatiorn ‘Slgnalure Date

¢ /
Porson rocaiving speciman Deszignation Sipralure Oalo

Mgy b g WHD LDuboissl Menaele SO2E
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Annexure-b
EXPANDED PROGRAMME ON IMMUNIZATION
" 60+ DAY FOLLOW-UP EXAMINATION FORM
(Fledake compiate svary llem. and use dates soeording to the Englizh sysiem)
FATIENT IDENTIFICATION CASE ID NUMBER: AFP BAN - - - -
DEniner rees UFAABICT ol e ey 3
LAB D
Case Nana: Fathers nanie:
DATE OF BIRTH: ___{ I Saxw:M/ F Raeligion: Housa and Streat addnesz:
I rural! Village: Uniban: Ulpeerdtai’ Dlistrct:
i urban: Mahalts: Ward # . Mun|cipality ar City Carp: District;
BACKGROUND INFORMATICON
DATE OF PARALYSIS ONSET: ) ! Date of arlginal investigatian. ) /
FOLLOW-UP DATA
1. \Wés & 60+ Day Follow-Lp Exam performed ? YES MO
IFNO, 2 Why wasn't a 60+ Day follow-up examination done? (Clrole onel
A Palleni died with dalesfdesth | | B Patiantiostio follswss  C Other
IF YES, give he date of the 80+ Dy Fallow-Lip Examination, I
dd  mm vy

3, 15 paralysis siiil present? YES NG HND fymp o numiber 9,
4. |z the paralysis asymmatric? YES NG
5. Is it flmcar (Feppyl? YES NG
B. |5 thare normal sansatlon? YES M

T Assesamant of muacls powar; (Check following musche groups for strength (put approprate code member under FE& L
columns)

Codes: 0-5  STRENGTH Rt | Lt | stRengrH | Rt |
O=Ng muscla conlragtion | Flex wrigl Flex hip
1= Baraly detectable contragtion Extand wrist Extund hig
2= Aclive movamen!, nal agams! gravity Flex slbow Flax knag
3 =Mavermant against grivity anly | Extond nibow Extond ki
4= Movemanl va_ gravity+ mild resistance Flax shauldar Flay ankis
S=Movemeani va full resistance [NORMAL ) | Extand shoulder | Exlend ankda

| Hand Grlp ;

8. Sie of muscls wasting at follow-up examination (o all hat gy
Right Arm Fight Lag Lefi Arm Laft Leg Other:

9. IFaddilional case finditg andion autbreak response mmunEation wes “panding” &t the G you submitted the AFP Case
Investinsticn Form for Acute Flscoi Parshesis [AFP)

a. Was additional ease finding done? YES _ NO
I YES. were any addiions] AFF cases identiied?  YES [
IFYES, how many?

b. Was oulhroak response Immunlzation done? YES MO If YES, how many chiltren wene vaceinatpd?

Additionsl commeants:

Suspected dagnosis:
Clinkcal |nvestigator Nami, Diasignation. Slgnature
Reporfid by

MNarme Designafion Slgnisiune Diate

Synpiatied by WHE Lpdares lary 5054
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Annexure-7

Expanded Frogramme on Immunization
Epidemiological and Clinical Investigation of Potentially Compatible Polio Cases
(Addifional Information on cases that may be referred (o Expent Review Commitise for Classification—
infarmaiion should be collected as early as possible affer AF P caze invesligation if 2 adequate sfoois
were agl collecied within 14 days of paralysis ansesi)

Investigator's name. Designation Date of investigation f A
Case |L.D: EPICE Lab # {if avallable)

Mame of the cass: Age at onsat Religion:

Address: Name of Fathet/{Guardian): Village:

Union/\Ward: UpazilaMun./CC: District:

Initial Investigation / 60+ day follow-up findings (if applicable);

Date of onset ! ! Oate of Initial Investigation f f

Site of paralysis (circle) Right ArmiLeft Arm Right Leg/lefi Leqg  Other {(spedify)

Paralysis identified by (circle): Mother's history only/Physician’'s repeori/investigation

Laboratory Results (circle).  Steol 1-P1/P2P3  Wild/Vaceine NPEV MNegative Pending
sloal 2- PU/P2/P3  WildVaccine NPEV Negative Pending

IF potentially compatible case investigation 1s done 60 days ar maore sfter paralysis onsat
Residual weakness (al b0+ days):  Yes/No/NA (circle) If NA, Died/Lost to Follow-up/ (clrcle)

Epidemiologic data: (conduct 25 soon a5 posaibie)
Area fype: (circle) RuraliPean-urbanf Urban Char'HaorHillyiPlain Land
Within 20 km of national border? Yes/MNo

Routine £F status in ward:
Review EP| registration book for period 7-18 months ago No. newboms: Mo. OPV3:

NID status in ward.
Review NID tally forms for ward from previous 2 years

NiDs#__ = Dales: Target Reached
NiDs#___ © Dates: Target Reached:
NiDs# - Dates: Target Re=ached:
NiDs# - Dates: Targel: Re=ached:

AFF Surveifance status in upszdaidisingt

Case Clustering past 12 m in Upazila (consider municipality as part of sadar upazila):
Ma. of AFF cases Mo of compatible cases

- In neighboring upazilas?

Mo, of AFP cases Mo of compatible cases
MNo. of AFP cases Mo. of compatible cases
Mo. of AFP cases Mo of compatible cases
Mo, of AFP cases Mo, of compatible cases
Mo, of AFP cases Mo, of compatible cases

QO0Qon

MNote: Attach map of the district showing all AFP cases in past 12 months indicating maonth of paralysis
onsel and which ones are compalible.

— e | 1i



Annexure-7

Expanded AFP Case Clinical Investigation
{Conduct 85 soon 85 possibig)
Case name: EPID No.

History of Present lliness

Difftculty swallowing? Yes/No Difficulty in urinating? Yes/No Difficulty In defecation? Yes/No

iT yes, describe:

Histary of injection during week befare paralysis ansel? Yes/No
If yes, date and bodily locstion.

Past Madical History: '

Has patient suffered from any of the fellowing illnesses or disorders?

lliness YesiNG lliness Yesi NG liness YaoiNo liness Yes | No
Arthritis Cerebral Palsy Headaches Orthopedic problem
Back probilem Epilepsy Hearnno loss Rheumatic fever
Birth defect Famting Injury (serious) Tinpitus (ringing &ar)
Cancerfumor Falls f=enious) Leukemia/lymphoma TuberculosisPait's

IFANY ANSWERED YES, OR OTHER SIGNIFICANT PMH, PLEASE GIVE DATES AND EXPLAIN

Medications and dose before paralysis onset
Allergies:

Physical Examination Findings:

Level of Consciousness (clrcle). Alert/Lethargic/Comatose-non responslve

Vital Signs: T P: BP ! RR: Welght: Helght

Mutritional Status: Good/Fali/Poor/Very Poor

Skin:

HEENT:

Head (e.g., bruises, laceration, swelling)

Eyes: Caonjuncliva Size of pupils fmm) B L Reactive to light? Yes/Na

Photaphobla?. Yes/No
Ears: Hearlng Intact? Yes/MNo
Neck: (circle one) supple or stiff
Lymph Nodes: (check if abnormal and describe)

Submandibular ___; Cervical Supra/Subclavicular Axillary Inguinal:

L -
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Annexure-7

Case name: EPID #:

Spine: Scollesls? YesiMo Mass? Yes/No Other deformity? YesiNo  Bony tendemess: Yes/MNo
It any yes; describe:

Chest. Resonant? Yes/No Clear? Yes/No

Describe any abnormality

Heart: Reguiar thyfhm? Yes/No  Murmur? Yes/No Other Abnormality. Yes/No

Deserlbe any abnormallty: ~ N

Abdomen: Soft. Yes/No  Tender? Yes/No Masses? Yes/No Hepatomenaly? Yes/No
Splenomegaly: Yes/No

Describe any abnormality;

Musculo-skeletal- Any Joint deformities? Yes/MNo  Jolnt tendemess? Yes/No
Describe any abnormality!

Range of Motion-ROM Circumference
(F=Full, F=Part; N=None) {th mim)
ROM RU [ Lt ROM Rt Lt | Circumference R Lt
Hands Hips Arm 2t bicep
Virlsts Knees Forearm
Elbows Ankles Mid-fhigh
Shoulders Toes Mid-calf

Brudzinskl's Sign. Yes/No (with patlent suplne. passive flexlon of neck causes legs to rise; ralsing of
One |leg causes contra-lateral leg to rise)
Kemig's sign: Yes/No (with pallent suplne, flex thigh against hip at right angle, then Iry 1o extend
Leg/calf — positive sign is when you can't extend leg)
Neurological:

Eyes: Tonlc (constant) deviation? Yes/No Nystagmus? Yes/No
If yes, describe:

Cranlal nerves (v s if normal: “X" If abnormal, and describes)

I Oifactory — Have patient smell something distinctive with each nosirll
- Optle —Puplls equal and equaily reactive ta |lght? Visual flelds Intact by conitontation?

I, W, W1 Cculomotor, Trochlear, Abducens. Extra-ocular eye movemenis In 6 direclions

V: __ Trigeminal (V1, V2, V3): Clench teeth; sensatlon on upper, middle, lower face; corneal reflex
Vil: _ Faclal Ralse eyebrows, shut eyes 50 you can't open;-smile; pulf out cheeks

Will: Acousiic: hearing;

X, % Glossopharyngeal, Vagus: Hoarse or nasal volce; palate upward with "an™; gag reflex
X 5pinal accessory. Trapezlus m. atrophy, shrug shoulders, tum head agalnst resistance

X¥i: __ Hypoglessal stick out tongue, move from side to side; also look for tongue fasclculation:;

Describe any abnormalities:

Sirength check following muscle groups Tor sirengin

Codes: 0-5 STRENGTH Rt [ Lt | STRENGTH Rt | Lt

0=Mo muscle contraction Flex wrist Hlex hip

1= Baraly deteclable contraction Extend wrist Extend hip

2= Active movement, not against gravity Flex elbow Flex knee

3= Movement against gravity only Extend elbow Extend knee
4= Movement va_gravity+ mild resistance | Flex shoulder Flex ankle

5= Movemenlt vs, full resistance (NORMAL) | Extend shoulder Extend ankle

| Hand Grip




Annexure-7

Case name: EPID #:

Sensation: Check pin-prick/soft touch on bilateral face, upper, mid, lower thorax/abdomen and back,
upper arm, foream, hand, upper and lower leg, foot;
Check position sense on bilateral fingers and toes

Is sensation narmal? Yes/No
Describle any abnormalities:

Reflexes: (0-4+) 0 = Norespaonse
1+ = somewhat diminished; low normal
2+ = Average; normal
3+ = Brisker than average; possibly but not necessarily
Indicative of disease
Planter Reflae A+ = Very brisk; hyperactive
{Flexor (Extzpsor/Equivocal)
Cerebellor,
Romberg: Positive/Neg Fingar-Nose: OK/Poor Heel-knee-shin: OK/Foor  RANM:OK/Poor

If abnormal, describe:

Development milestones [neck raising, grab objects-bm; pincer grasp, crawi-Bm; stand-12m; talk 2-3
) Appropriate for age? Nes/No

It Na, describe:

COther:

Laboratory Tests (list whatever available and write date collected next to entry; attach documents}:

Hematology: WBC: _ Diff: Heb: HCT: Platelets:
Chemistry: Sodium __ Potassium Chioride co2 GLC
BUM: __ Creatinine:
Urine: Sugar Roufine Examination
Stool:
CSF,  Biochemical Microscopic
Serology:

special tests (if done, give dates and results; attach photocopies of reparts)
K-Fays:

Ultrasound

CT/MRI:

EMG/NCV

Other:

Diagnosis:

Signature of the Investigator Date 7 7
Send copy to WHO-EPI, €S and keep one copy for your file

=
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" Annexure-9
EXPANDED PROGRAMME ON IMMUNIZATION

SUSPECTED MEASLES CASE INVESTIGATION FORM

" {Flesss complets avery item, and use dates according to the English System)
OUTBREAK [D: MSL BAN- . a
Drentnis cedin IJn.tJI'-'I.unE\.. roda e Ceigsl Yoo Oulbreoe #
BACKGROUND INFORMATION Is this INDEX CASE: Yes No
Diate local person was nolifed. ! ! Mame of perzon nolilying
Data of invastigation: ! / Designation/Address:
Kame ol hoaith Tackity Type of Health Facillly. GOB_ Non GOB
Diate of visit / admission: X Medical record &
PATIENT IDENTIFICATION CASE ID: MSL BAN- - - -
D oo Upetbun B0 oode - Qnigat Yomr: Coas ®
FPatient's Mame: FatheraiGuarnhzn s Name: Coniact Number;
Dt of Blrth ! ! OR Age: Sew: [IM CIF House & Stret Address:
It Rural Vilags: (NE s Upazila Gistrct
I Urban: Mahalia: Ward & Zona: Murnicipalty/Co! Drstrict:
CLINICAL INFORMATION
1. Fever? Clves 8

Date of anset of fever N,

2 Generslized maculopapular resh?  Clves [

Date of onsetofrash. __ [/

—_—

.
ADDITIONAL CLINICAL INFORMATION

1. Cough? [CI¥es [No | 2. Coryza? [I¥es [ Mo | 3, Conjunctivitis? [C¥es [ONo
4, Joint pain (arthrafgio ocarnntis)?  [Yes Mo 4z IT Yes, which jomt’s (nots
all):

§,  Lymph node swadllng (Lymphadenopatny)? TlYes [TINo  4a [ Yes, wharns (mark il (ral appiicabis):

fa_Bub-ocoipltal? [Yes [No Gh. Post surinular? [(1ves [Ne e, Cervical? [i¥es [ No
6. Pregnant fwhaen applicabla)? [Tves: Qo CJunknown | Ga i yes, duration in wissks
VACCINATION HISTORY
___Number of doses :
Typi of Vacsine o Foutine S ' Dﬁ.‘tﬁ:ﬁ'ﬁ:m dn;'m
By Ciard Bty History | ¥y
MR
Maasles
MMR
TRAVEL HISTORY

Did 1nw case travel outside fisther village’ mababia dunng the 30 days bators or within 7 days alter rash oneet OF any person
visited (e house/village'eamimunity af the case under invesbgatian fram an aradjsommunity of mcenl measies!rubails tramsmission

churing 30 days prior o msh oneet?? YES NGO Unknown . T YES, pariod of troval: ! f 10 f {
Placs of travel: House and Straet sddrass (if kmown k , Villagaiizhalla:
Unionfard: UpaziaMuniCC: Gistrict:
SPECIMEN COLLECTION
To be completed at NPML, IPH, Dhaka
Specimon Date collacied Date sont 1o NPFML Date ‘:I;::I;EM = Spociman Code

..Sgrmn {1"9::4113&-23 ﬂa:.rg n : . b il ' ]
| of rash onset] f i ! I ! ! 1|

oBs |(1# contact-28 days of
| rash onset) i —_— A I==TI== |

Urine n{wd‘hln 5 Ijﬂ'_.'ﬁ- af

razh onset) ! ! i ! / !
| Hasopharyngeal ewab

[within 5 dave of rash ansel) ! b X} ) ! !
{ﬂfter collecting specimen{s |, send this form and specimenis) fo HSO, Signature-of MT-Lab Data 1]
Cogse vestigated by Deslanatlan Srmatura: Date:
Report zenl by Desipnalion: Signaluma: [Ciate:
Bugpited Gy WHL Upsdded Jasaliny 2023
j=—— e
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Annexure-9
FOR LABORATORY USE ONLY
SPECIMEN CONDITION
Spaciman Cold? Sufficiont | Leakage? Turbid? Desiccated?
Quantlty?
Serum Cves (Mo | [Oves CONe | [¥es [Ma Cves CNe Clves Cive
DBS Clves (o | [Yes CiNo | [lves CINe | Lltes ClNe | Llves OMo |
Urine OYea [CMe [ves CNe [Cl¥es [CNe Clves [CNe D'&"es DNH
Nasophangeal swab I O¥ea TMa EWH Ore | Cles jhtn d¥es Ilen - I:I‘Faa E!N‘n
LABORATORY RESULT
Speclmen Tesl Resull Date of Resull
Serum (IgM) for Measles | [C]Positve Eirl':l'eg'miwe [CEquiveral EF‘andinu Mol testad P
Saram (Igh) for Rubaita | [CJPositive [Nagative [JEguivocal [JPanding  [INol tested ) )
TIBS (M) for Messies l:lp.ummre I:!NEgﬂ'uue Oeguivocal  [JFanding Mot testad '
DES (1gh) for Rubeliz DFnr.flrua Umegaﬁua Dléqulw;cai |:|F"amrmg El?\:m testan I ,_
i ___Measios Virus isolation
Urine [P ositive [hagative OFending [INot testad ; /
Nasophanymoeal swab ClPositive  [negative CFending  [CINot tested §oo
Cral Fluid [Posites [ MNegative ClPending  |ZJMof testad ! / ]
Genotype of Measles Virus: ; /
N Rubsalia Virus lsolation
Urine [Positive  [ClMegalive UiPending  [(INot iestadd Pt
Nasophatyngeal swal OPositive TiNegalive OdPanding  TIMot testad f y
Oral Flusd “|:|PﬂBJIl\-u CiMogative CPending  [Not testad I
Genntype of Rubsita Vi ; '
Mame of person dellvering specimen Deslgnation: Slgnature. Diates:
Mame of person recaiving specimer- Dresignation: _ Signature: Date

FINAL CLASSIFICATION
[] ciinically Compatibte Mezsles [] Laniston canfirmed Measies || Epidericiogicaly coiiied Messiss
(] Giinically Gompaibte Rubsila [_] Labaratary confimmed Rubsits [_] Epidemiclogicaly confimed Rubsha
D Riscardsd

SOURCE OF INFECTION

El Endemie |:| Iinporied Dlmmrtrumd I:l Itrkinawn
ADDITIONAL COMMENTS (IF sy );

FOLLOW UP INFORMATION

1. Did the case Followad-up 30 days after resh onset? |2 Yes  |Z]No

2. Is or was hems any complicalion as a resull of Measles infaction? [] Yas I Ne

3. i Yes.whal (mark all that apply)? [ AR [ Darthoea [ Otllls media [] Mainwitrition [T Encephalitis
[ Oihers (Specily),

4. Cutcomeofthe case: [Ialive [ Died

Seinonted Iy WM Lpdaied Jansang 2028
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Annexure-12
EXPANDED PROGRAMME ON IMMUNIZATION

CONGENITAL RUBELLA SYNDROME (CRS) CASE INVESTIGATION FORM
(Pleass complete avery llem, and use dates sccoriliy (o the Emglish system)

BACKGROUND INFORMATION Lab No-
DATE FOCAL PERSON WAS NOTIFIED: _ 7 {_ NAME OF PERSON ORIGINALLY NOTIFYING:

DATE OF INVESTIGATION: ) DregignaticriMddress!

MName of Health Facility....ooo v Data of visitsdmisssmon. ..o s Madical Recond |

PATIENT IDENTIFICATION CASE ID NUMBER: BAN - - -

Eaninif g |_|I"'_’,'.'L'IUM¢I: el Winh Db W

Casa NaEme:; Fathar's name: Maothers Nama:

DATE OF BIRTH: / G Smkr M F (elrela as approprato Riliglan!

Houzse and Strest Address:

Village/Mahaiks: Unian: Wiird #:

UpazitaMunyOOC Cristrict Cortant Mumber {if any )

CLIMICAL INFORMATION (Tick as appropriatoe)

Group [a

1. Conganita! Hearl Diseass Cves Mo

IFYES' which of the followings {plesse Tick as approprgs). [JPDA. [IvsD CJocHD OFs Cothers (Speciyj———
2L Cataract (Yes [Iho 3 Congenital Slausams [M¥es [Na

4. Plgmentary retinapathy Olves OONe 5. Hearing impalrment [COes Ciie

GI'UI.IE !bl

1, Purpura COves Clhe 2. Spleenomesaly Cves CINa

3. Migracephily O ¥es CNe 4. Mental retardation Cvez ClNe

5. Menlngaancanhalilis Ofes [ONo 6 Radiolucent bana disease  [Jves [N

7. Jaundice {within 24 tiours after oith)  ['¥es Mo

8. Other abnarmaiitles ClYes [Na (Il s, disseribe. J
Birth weight|ib] ———— I disd data af dealf——-j—-/—

MATERNAL HISTORY

Mathars age Mo of provioss pregrancias:

Varcinated agains! rubella [¥es Tino Ifyes raie ——f———

Madulopapular rash inass wilh favér Clves [Ma If yes write manth during pragnanoy-——
If yes, was ruballa laboratory confirmed [ClYes [CNo _
Exposed durnng piegnancy fo @iy pemsmoen with maoulopepules rash liness with fever YeaMNa | yes wiite manfii——

VACCINATION HISTORY OF THE CASE

Wateinated againsl ruballa: Clves CiNe fyne date i

LABORATORY TEST ON INFANT _
Speciman Date of collection Date sant to NPML Date Recolved at NFML, IPH, Dhaka
Blood (1ml) ! / i / / .

Rubella IgM test result  PositiveNegallvaEquivecaliNal tested  Oate ol resull | ——f——fo—

Other lab test resuits (it any) Date af resull | ——f—-——
Case Invesligatad by Designation: Skgnature: Dale:
Fapnrt sant by Dasignation; Sigrature: Date:

Sarssniaii iy AL ey AN
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Annexure-12

Send completed forms with blood specimens to the National Polio& Measies Laboratory, Institute of Public Health,
Dhaka =0 that they arrive within 48 hours after the time of specimen collection. If there Is no blood specimen, send
form te EFI HQ, Mohakhali, Dhaks; send copy to the civil surgeon and to the SMO.

OR Y
SPECIMEN CONDITION (FPlease Tick as appropriats)
Specimen Cald? Sufficient Leakage? Turbid? Desiccated?
Quantity?
Sarum Clyes [CIne Cyes o Cives [Oha [Cves [TNa Clyes [“ima
Mame of person delivering specimen: Designation: Signature: Date:
Mama ol parson receiving specimen: Deasignation: Signaturea: Date:

CRS cases should be investigated, and 1 blood specimens should bie collected as soon as possible, Spociman
must be sufficient in quantity (at least 1 ml) must be sealed in separate specimen containers, labeled with the CRS
case name, case |0 number, and date of collection, and malntained COLD in a specimen carmier with ive packs at
<8°C beginning immediately after collection and until arrival at IPH, Dhaka. lee packs should be changed every 24
hours.

FINAL CLASSIFICATION

O Clinleally corfirmed CRS

O Labotatory confimed CRS

O Congental ubalia infection (CRI)

COMMENTS:

St by A by Ju19
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Annexure-13
EXPANDED PROGRAMME ON MMLINIZATION
NEONATAL TETANUS CASE INVESTIGATION FORM

- {Please complete every item, and use dates according to the English system)
DATE FORAL PERSONWASNOTIFIED: _ ¢ = NAME OF FERSON NOTIFYING:
DATE OF INVESTIGATION: Tt g Designation/Address:
I. PATIENT IDENTIFICATION CASE ID NUMBER: NT BAN - - - -

. Dintrict cooe - UpediniCn codde - Onsst Year- Cass #

INDEX CASET YES NO
Case nams. Fathers name; BcHhar's e
DATE OF BIRTH: ! d SexhM_ F_ House and Strest address:
If rural: Village: Linian; Upaziia Tlizrof:
IF urban: Mahalla Weard & - Municipality or City Corp: Disnct:
. CLINICAL INFORMATION
1. What was fhoe baby's age when haishe becama sick? OAYS Date of tetanus onsot: ! {
2 Was tha baby able to sugk milk and cry during the fist 2 days of life? YES M
3. Qid the'baby's entire body beaome shiff when sick? YES i
4. Was the baby able (o suck milk while sica’? YES MG

Il the answer to#1 s NOT between 3 and 26 days, OF i the answors o eithor #2 or 83 am NG OR i the answer to #4 is
¥ES, It = nol necessary o complete the resl of th form; glve suspesisd disgnosis:

5. Did the baby heve convuisions after becoming stiff? YES e
. L the bahy bave fever whisn Sfiff7 YES NG
7 Didine baby die? YES __ NO___ IFYES DATEOF DEATH | |

Il INFANT CARE
1. Whers was the baby bom?  Heospraliclinic: Home Other __ (Whemne:
2. Whio Gut the umbliicsl com? Doctor Murss WY Dal RelathvalFriemt Ofhert

designotion
3 Whal was usad locul the cord? Viood _ Shaving blade _ Sterle biada __ Othet {specify)
4. Wasa detivery kit used lo deliver the baby? YES _ NO_ LINKNOWN
% Was the ahild seen ot a health faaility? YES . MO - UNENEWN

I yes, which? Date of Vislt ! Admission: | | Medical Hecord #

V. MOTHER'S VACCINATION HISTORY
1. Was mother ever veqeinaied egainst tetanus? YES_ NO_
IFYES, Mo, dossas Mo desas Artual miml
by history by garg no. doses
2 Mo ol valid TTITd dones recevai: o o o
A. [Fata of fast valld TTITH dase! Ial o J' g

2 Mumbar of visis for Antenatal Sheekup durlng the pregpaney:

V. CASE RESPONSE
1 Was & case responss conductsd 7 YES____NO
IF YES, 2a Ware amy additlonsl NT casss (alve of dead) in the past 12 months |dentlfied? YES _ NO
b IFYES, How many?
3a Was the molher ghven TT/Td vaccine afier deleclon of NT in her baby? YES _ NO
3k IF NGy, wiy not? '
Fill up the worksheet on the back of the form, and then complote the folfowing:
4 How many toial women 1543 yearsold were scraenad’
5 How many total woman 1549 yaars old wers sligibis for Td1 + Td27

@, Henw mary tatal women wers vaccinated with Td?

Clinical Investigaior Name Diesignabnon: Phaone;
Raportad bi

FPhone manbey!

Mime Dasigration Siggnatre Data

Semyartiicl iy WG Updamid: Jamusng 274
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Date of CRI:

Ny

Please send copy of completed investigation form to SIMO and EFT HQ, Mohakhali, Dhaka
Workahael lor Neanstal Tetanus Case Respoiige

Instructions:

1. Vst 2l the househiolds of {ke concsm sub-bieck fo find &l wormen agad behwaern 15-48 yeans sligibie for Td 85 pet Td-5
dosas sohedule. Explain that & baby of ang of thair neighbors disd! became sick from neonatal tefanus, 5nn hat they should
bevaccinoled ao that bath they and thair futiee bables will be prafected against this diseasas.

2, If some of those aligibly women who were not vaceinated on the day of Case Response Immunizatian (CRI),
encoursge tham to attand the next routine EPI session. Bz sure to sl sny wamsn receiving ber first Tet dise that sha
must receive 8 sacond dose soon after a manth to be proteciad agamst tetanus

3, Enaura CRI &l tha sub-black af NT cass within 7 days of palfication. record as date of CRI on top bax of the fomm and send
the same fo dats unit, Continue SR in remaining sub-biocksurban mahalls to cover the antire ward (within & month of

natification)
Number of 1542 Mumber of Murmber of 15-48 year old wemen eligitle for Total numbear of
year old womean these womsn WioTIEr
in houwsehold aligjible far Td Ta1 Td2 T Ted TS vareinated wilh
Hiowsehold thiz:day Td
INDEX
H
|
1t
TOTALS It
Arswear 1o Ouesstlen V.4 Armwer o Quastion V.4 Anmwer to Ousstion VE
- f' o b sliaible |
A 1 Al H = . s 'I: Heraell . dl
Tl Immediatealy
TdZ 1 manth ar more after Tdt
Ted o monthe or more alter TdZ
Td3 Tod 1 year or more-alter To3
To4 Tds 1 y@arof more gfter To4
Tdb Mo Fully protectsd

Syaparted By WKL Lramateid danary S84
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Annexure-14

EXPANDED PROGRAMME ON IMMUNIZATION
ACUTE ENCEPHALITIS SYNDROME (ALS) CASE INVESTIGATION FORM

Srmdeats Vet Flaanint UVinde

AL BEPORTING TS FORMATLON:
DATEFTMCAL PERSON NOTIRIH_
DATE O IRVESPIGATION. o
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Annexure-14
I SPECIMEN COLLECTION AND TRASSPORTATION to JE LA (MR
Sample Col “ ] h '_".i.. A __;____ . Sumala Conbiins e bt il o Loy
Py Callecieid (P Date retelved ; L e T
Spevimun Type Hek mrk) ul Lidly Lab Cadu (V) | bt (TN}
Cororospined gl oCsFy | Oves | OMWa | 0 | - S
Setninn Blva JCmec)__ 0 |+ 4 | __ 1 i

Je QUL EeL AL BOSTEEAL: (fpomediadely follawing evenis Bhedischiarge’ deanly otlidr eveniis Bhe DOR ORI Absosnnled o)

Enidl vt panenr slETVIVE OOl O Sors i O e L ot el

e o Enechan g o detadiT i dilitanimiail

Nivwndigilen] by Dl it e A [STTITTATTTS Eluka;
Wupnrml kel by Ucibpanaiiiyjii bt LELT T % FTE

K LABDRATORY HESULTS FOR JE COMFIRMATION:

JE lgM ELISA- OSF |} Wes 12 Ll Sorgatiw CZIAE posdtive [ Equilvseat

JESTIEN 1uM
ELISA: Serum

O Vi imE, ) O Megniive O JE peadiive O DEN soulilvi C Equlyvocal

Nipab g Oves O Mu

g O b B s Ert O bk paermiiti O fipuiycal
EL'NJ‘\.' irui ey pakrre =t rif Afury

Lo FOTLOW-LIF 0 MONTHS AVTER OMSET OF 1LUSESS (baberamey Conffrmed JE cove anfys
GFS Laestiom of Lab, Confirn JE e (resddensel:

Latbiude: Lovmgdides Aveurey (-1 m):

W the patiens followed mp & raaihs afler the omst oFilfey? D ves O ke

NG, Wiy wasn 17 Patlent ddwith dateoldeath; 0 7 Gl _ Putiend Bost o Foblens-ap
Y ES, dnbid ol follediigy: [ TR T

Dhvets &'hie havee fry ebinabblity ar sepavbie covalting froam this (liness? FEver [ MNa T Unkmiwe

WY ES, whut type (edinsk arl dhees apptvd T Weaknessy paralysin 2] Sckeures O Muovement dizerier
L Ertther atbwabidlivy vegpuictue (spectty gz

Frallupesd: i Ly Tl sl Hisature Dhaip
Mepiin winl by Deentgmilizn Signiiin Eralp
M1 Final Classification (Clieck one oy a, it
O Lahoratpry-comfirmied JE
1 Prolable JF
O aks — i
O AES —othier apead (roeiin nthier ik
[ Llvormtsrs -confirmied Bacterinl Meadieghtls (e she Pailogein
[ Probablo Bactorinl Meningitie
L Lsborstnrs-vonficemed Do
OO Laborstory-confirmed Nipah
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Annexure-15

DIPTHERIA CASE INVESTIGATION FORM
Case |D: DIP BAN - - - -
District Code -  Upz/Mun/CCCode -  OnsetYear - Cased

L.CASE IDENTIFICATION/ DEMOGRAPHIC DETAILS

Patient name: Father's name: E_Eﬁn_icm: Guardian’s Mobile Mo:
Katheds name: } Bengali ) 7 Trigat & national
—_— — Non-National - -
Drate of birth: if date of birth unavailable, please indicate Gge in monthor
S Y Years:
Ags: Yaar/s: Manth/s
Qccupation S || Mala Fomalo If Female ot Child Bearing Age, Pregnancy Status|
_ Pregnant L Non-Pragnant
 Rural: Ward! Upazila: - | pistrict.
Village: Unlan:
"t Unban: B | wara: | MLnicipaiity /City Carporation; o |
Mahalia: Zone:
scheol name, if applicabie;
Dt of examinatien: / !
{dd/mm/yy)
Il VITALS:
Hiarl rato: Respiratory Rate: | Temp:
8p: U saturation: CAVPL

1l BACKGROUND INFORMATION:
1. Number of Diphtheria containing
vatcine doses received
[DPT/Pentavalent/Td)

OZersc C1 C2 O3 C>=3

1. Contact with known case of Diphthera/similar illness within 10 days
prior to iliness: TYes TTNe [ Unknown  If yes, detatls

2. Travel within 14 days from onset of liness: | (Yes [ Nao
if yes, fram ! / o / ! Area;

2. Date of last vaccination (dd/mmyy)
¢ i

3. Source of vaccination information:
Obycard T by history

3, Number ol persans living In the housshold?
4. Number ol accompanying care givers treated with antibiotics?
5. Other people with similar llimass in the family?
I” ¥es I No  Ifyes, details
& Atended health care facility in last 10 days: T Yes T Ne

M Masal regurgitation

O Bloody nasal discharge

O Fast breathing rate
|| Stricor

neuritls/neurapathy
| Kidney failure

A Yes, date: Name & Location:
IV, CLINICAL DETAILS
Date onset of fever and surn.thrnat_[:ldfmmfﬂ}: f !
Symptoms: Slgns: ' Complications: Comorbid conditions: |
[l Fever || Pseudamambrane [ Respiratory distress [ Malnutrition
O Sore throat O Gross cervical C Shock [0 Measles
M Pifficulty swallowing lymphadenopathy C Irregular heart rate M Acute watery
O Difficulty breathing || Chiest indrawing C Peripheral diarrhoza

O HIV suspected
[ Tuberculosis

Suninulied by WHD . Llpelatod Janwany 2023
=
192

O Ear discharge O cCentral cyanosis C Cutaneous necrotic suspected
O broohing of saliva | | Fast heart rate lasions O Jaundice
O Change in voice | | Decreased capilary refill (=3.5) | |7 Other, specify I7 Pregnancy
| Swollen neck [ | Weakness [0 Cther, specify
[18kin ulcers [ 1 Lethargy
[l Other, specify O Restlessnoss
I Ir:.‘rttlser, specify
Name of hospital ffacility: | g:_:;f;:;;_{ﬂn: 7 Hospital Record No.:

Pagelof 2



V. TREATMENT INFORMATION: Annexure-15

.J-Ju.&n:l'lniﬁtereﬂ antibiotic therap;.n;?- OYes C No
Type Oral yIM Start date End date

Penicillin
Erythromycin
Azithromycin
Steralds
Other, specify
1. DAT treatmeant given! O Na O¥ee  If No, why DAT was not given; O DAT nat avallable [ Referred
2. Sensitivity test done: CNe  OYes [f Yes. test results: T hypersensitive 1 no reaction

If hypersensitive, Pro-treatment given: | /Mo |/ Yes  Ifyes, lantihistaming |steroid || adrenaline |
other, specify
4. Manufacturer of DAT: Batch/Lot No. of DAT
5. Date of DAT administration (dd/mm/yy) / ! . Mode of admintstration: OV OIM
6. Dose administared (units): '
7. Side effects oF DAT? ONe  OYes. Ifyes, Oanaphylayis O febrite reaction L other, describe

8. DAT Infusion cantinued? ONo ] Yes
Vi. SPECIMEN COLLECTION

Specimens collected? [ Yes Mo

Date specimen/s collected: (dd/mm/yy): / / Date specimen/s sent to Lab; { !

Type of sample; Othroat swab Cnasal swab  C plece of membrane O skin swab
Use of transport media? J1Amies [ Amies with charcoal O any other, specify
Transported in cold chain (25-85C)7 LiYes | No

Lab results for C. Diphtheria C Positive O Undeterrminad

Date of results; ! ! L MNegative O MNot processed
Vil DISCHARGE DETAILS

Date of Discharge Y A S

Outcome at discharge
O Climically wall and dischargad

|| Daathy date ! ! Caisa:

[ 1Referred 1o date: ! £

[ Lelt hospital against medical advics (eg DOR/DORR)

M Recovered with clinical sequela: 7 palatal palsy 7 neurclogic deficlt renal fallure T arrhythmia/heart fallure 17 Other,
specify

Case Investigated by: [ I [
Name Desigratian Signature Date
Report sent by : ! !
Name Designation Signature Hare
VIII. 30 DAY FOLLOW-UP (for Lab. confirmed and epi-linkend cose only since the date of intital investigation
Date of fallaw-up: / /
JFull recovery
T1Death; date of death { / Cause of death:
I Recovery with clinical sequela: T palatal palsy O neurologic deficit O renal failure
Jarrhythmia/heart failure Ll Other, specify
Case Followed-up by: ! o
Name Designotion Signature Date
Report sent by, /! {
Marme Designation Slgnature Dritet
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s Annexure-16

LABORATORY REQUEST FORM (LRF): Suspected DIPTHERIA Case Specimen/s
Lab Code:

Case 1D: DIP BAN - - - .
District Code' - Upz/Mun/CC Code - OnsetYear - Case#

Specimen/s collected from: [ index case [] suspected contact

[ suspected case identified during contact tracing {no H/0 contact)

Patient/suspected contact Name: Sex: M/ Ffeircle os approprialbe)

Date of Birth {dd/mm/yy): f ! OR Age:  Mon [ Yr (circle as eppropeiote) Religlon:
Father's/Guardian Name: Mother's Name:

If Rural: Village: Ward: __ Union: Upazila: District:

If Unban: Mahalla: Ward:  Fope:  Municlpality/Clty Carporation:

Date of onset of fever and sore throat (dd/mm/vph
Date of sample callection (dd/mm /)

Type of sample [put tick os apprepriote); throatswab [ nasal swab piece of membrane [ skin swab
Maida used ta transport specimen/s: [ Mot used L Amies Ostuart [0 Amies with charcoal
[ Any other fspecifi):

Lase selection criteria;

Cass with typical signs and symptoms with pseudo-membrane
Contact/s with suspicion of diphtheria
Suspected case fwith no H/O contoct with Index cose)

Atypical presentation with ne pseudo-membrane but with bull neck or danger signs

OE Q@ g

Cutaneous Diphtheria

Marme of sender:

Phone rurmber: Email address:
Slgnature: Date:
LABORATORY RECIEPT
Lab Code:

Case |ID: DIP BAN - - - -
District Code - Upz/Mun/CC Code - OnsetYear - Caself

Date sample recelved (dd/mm/fyy): ! !

Condition of specimen received: [1 Good [ Poor; If poor, please specify the reason {put tick as sppropriate):

O cold chain not maintained [ sample leaked [ not in transport media [ Other

Mama of receiver:

Phone number: Ermall address:

Sigrature: Date:
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Code List for Districts- 2020

(Upazilas, Municipalities and City Corporations)

vraziar [
DIVISION DISTRICT| MUNICIPALITY/ e TYPE OF
DIVISION DISTRICT ciTY
o CODE CODE ciTY CORPORATION AREA
CORPORATION COBE
[BARISAL i BARGLNA 43 BARGLINA'S 329 Upz
[BARISAL ] EARGUNA 48 AMTAL 450 Upz
[BARIBAL [ BAHGUNA 4 BAMNA 401 Up
BARISAL b BARGUNA 48 BETAGI 408 Upi
|BARESAL O BARGUNA A8 PATHARGHATA A03 Upz
[BaRISAL 04 BARGUNA 48 BARGUNA MUN. 404 Mun
[BARISAL il BARGUNA 48 TALTOLY 550 Upce
EEEE il BARISAL 43 BAKERGAN) 3260 Upz
[BAFI:tSAL (a2 BARISAL 43 BARISAL 5 361 Upe
[BaRIsAL 4 BARISAL 43 BABLIGAN 362 Upe
BARISAL 4 BARISAL 43 WAZIRPUR 363 Upz
BARISAL [t BEREAL 43 ACATLITHARS 364 Up=z
|BARISAL 2] BEREAL 43 GALIRNADE i ] Upz
[BaRISAL 0 BARISAL 43 MLILADI 366 Upz
[BamisAL 4 BARISAL 43 HIZLA, 367 Upr
HARISAL 4 BARISAL 43 MEHEMNTHEANS 368 Upz
BARISAL 04 BARISAL 43 BARISAL GG 369 cC
BARISAL 04 BARISAL 43 BANARIPARA I Lipz
BARIGAL 4 BARISAL 43 BAKERGANI MUM. 580 My
BARISAL 4 BHOLA A5 BHOLA S ar Upiz
BARISAL 04 BHOLA 45 BLRHANUDDIN a7y Ups
|BARISAL (i BHOLA 45 GHAR FASSON aan Upz
EA]-'tI-EAL ] BHOLA 45 DAULAT KHAN Ja1 Upz
BARIGAL 14 BHOLA 45 LALMOHAN 380 Upz
RARIEAL [ BHOL A 45 MANPLIRA 382 Upz
BARISAL o SOLA 45 TAJUMUCIDIN 384 Uper
BARISAL 4 BHOLA 45 BHOLA MUN, agh Mun
[BaRISAL (st BHOLA 45 LALMEHAN MUN, 555 M
BAHISAL O BHOLA 45 CHAR FASSON MUN fil:5] Mur
BARIEAL 04 JHALAKATI 47T JHALAKATI S 393 Upz
BARERAL e JHALAKATI LT FATHALIA A0 Up
|BARISAL iz} JHALAKATI a7 MALCHITY 3495 Upz
[BaRISAL 04 JHALAKATI 47 |RAJAPUR 300 Upz
[BARISAL 0 JHALAKAT 47 JHALAKATI MUN._ 257 il
EE ) JHALNKAT] 47 MALCHIT] MLIN 338 Mhudri
[BAFHSAL Dad FPATUAKHALI Ll HALAPARA ELk {8 rd
|B.IRRLE-I'-'.L Lu} FPATLAKHALI 4 MIRZAGANS 372 Upz
BARISAL 4 PATUAKHALI 44 PATUAKHAL 5 an Upz
BARISAL 04 PATUAKHALL a4 BALFHAL 374 Upz
|BARSAL 4 SATUAKHAL 4 GALACHIPA 375 Upz
BARISAL M PATUAKHALS il DASMINA 37 Upz
|[BARISAL 2] PATUAKRHAL 44 PATUARHALl MLUN arr Mun
BARISAL 4 PATUARHALI il LK 373 gz
BARISAL 04 PATUAKHAL 44 RANGARALI 616 gz
|BARIEAL 1 PEROUPLUR +5 FIRQIPLR 3 336 g
BARISAL e FPERCUPLUR 46 BHANDARLY a7 Upz
BARISAL 4 PERGUPUR A8 HALIKHALL 384 Upie
[BaRIsAL 04 PERCUPUR 4B MATHBARIA 389 Upsz
=




UPAZILA]
UPAZILAI | muNIcIPALITY/
DIVISION DISTRICT| MUNICIPALITY/ TYPFE OF
DIVISION DISTRICT CITY
CODRE CODE cITY CORPORATION AREA
CORPORATION CODE

BARISAL 04 FPERGJPLIR 46 NAZIRFLIR 390 Uz
BARISAL 04 PERLIPUR A% MESARABADNSwarnmakat| g Upr
BAHISAL 04 PERDIEIR Af PERCIPIIE MUM, 142 Mun
BARISMAL 4 PERQJPLIR 46 WA THEARLS MUN 556 Wi
BARISAL o4 PEROLIFLIR A FIANAZARANOLIRIAN 574 Lpz
CHITTAGONG ikl BANDARBAM (1133 BANDARBAN 5 044 Upz
CHITTASONG o AANDAREAMN i3 REWANGCHHAR| ] Lipz
CHITTAGONG o4 BANDARBAN L] RLIMA 4B Upz
CHITTASONG m BANDARBAN a8 THANCH| 047 Upz
CHITTAGONG o AANDAREAN i} LaMA (e Lipe
CHITTAGONG o1 BAMOARBAN 05 AL AL 42 Upr
CHITTAGONG o1 PANDARBAN (i1 MAHONGECHARI {0 Upr
CHITTAGONG m BAMDARBAN il BANDAREAN MUN. (i1 Min
CHITTAGONE 01 BRAHMANBARIN ar ARCHALIRA, 6 Lipg
CHITTAGONG o BRAHMANEARLA av SARAIL 0ae7 Upz
CHITTAGONG o1 BRAHMANBARLA a7 MARMAGAR 58 U
CHITTAGOMG ' ] BRAHMANBARIA ar [CAEEA &3 Upz
CHITTAGOMG M BRAHMANBARIA 7T BRAHMANBARLS MLIN 070 Mun
CHITTAGONG o BRAHMANEARIA o7 BRAHMANBARIA S 071 Uar
CHITTAGONG 1]} BRAHMANBARIA ar BAMCHARAMPUR N7z gz
CHITTAGONG 01 HRAHMMANBARIA [rig MASIRMNAGAR e Upz
CHITTAGONG 0 ARAHMANEARIA o7 ASHLUGAN 576 Upz
CHITTAGOHNG o BRAHMANBARIA o7 BIIOYMAGAR 581 Lnz
CHITTAGONG 01 CHANDPUR 0B CHANDPLIR 5 o074 Lpz
CHITTAGONG U1 CTHANDPLR o] FARIFGAN TE] Upz
CHITTAGONG o0 CHANDPUR i HANGEANS MUN a7E Mun
CHITTAGONG a1 CHANDPUR 08 RACHLA o nz
CHITTAGONG a1 CHANDPUR 08 MATLAB i3 U
CHITTAGONG 0y CHAMNDPUR aH SHAHRASTI 478 Upr
CHITTAGONG i CHANDPUS 0B HABSCHAR ED Upr
CHITTAGONG a1 CHANDPLUR 06 CRSNDPUR MLUN 81 Wi
CHITTAGONG o1 CHANDPLUR 17 HAJIGANS a2 Lipz
CHITTAGONG ikl CHaNDPUR 1]:1 MATLAE NORTH EGh Upz
CHITTASONG o CHITTAGONG 1 EMALEHALI 0ot Lipz
CHITTASONE 01 CHITTAGONG ! MIRSHARA] 002 Lz
CHITTAGONG om CHITTAGONG i CHITTAGONG CC ik o ]
CHITTAGONG o1 CHITT AGOMG o RAMELINLA il L
CHITTAGONG o1 CHITTAGONG [ig! RAQEAN 0os Up
OHITTAGONG it CHITTAGDNG (&} PATIY A-Hamatully %] Upr
CHITTAGONG m CHIT TAGONG (1] SITAKLUNDS 007 Unz
CHITTAGOMNE 01 CHITTAGONG 31 SATEAMNA 8 Uipg
CHITTAGONG o CHITTAGONG 1 FATIKCHHARI (=] Upz
CHITTAGONG o1 CHITTAGDMNG (1] HATHAZ AR 1} ]s] U
CHITTAGOMG ' ] CHITTAGONG 1 SANDWIP 011 Upr
CHITTAGOMNG ' ] CHITTAGONG 1 MR ARA, 12 Linz
CHITTAGONG o CHITTAGONG a1 BAMNSHEHEL 013 tar
CHITTAGONG o CHIT TAGONG ]| CHANDANAISH 4 Upz
CHITTAGONG 01 CHITTAGONG 01 L O AGARA 015 Lipz
CHITTAGONG n CHITTAGONG [H)l KARMARHLIL 808 Upz
CHITTAGONG o COMILLY 6 MURADNAGAR (123 nz
CHITTAGONG 01 COMILLA 06 CHOUDDAGRAM 53 Lpz
CHITTAGONG u1 COMILL & 0] DEBIDW AR 54 Upz
CHITTAGONG 0 COMILLA 6 COMILES GG 055 cG

= - —

200 ——




UPAZILAT
un eIl MUNICIPALITY/
DIVISION DISTRICT| MUNICIPALITY/ TYPEOF
DIVISION DISTRICT CITY
CODE CODE cITY CORPORATION AREA
CORPORATION CODE
CHITTAGONG a1 COMILLA {6 CHANDINA 055 g
CHITTAGOMNG a1 GO ILLA 06 EALIDHAMNDH 057 Uz
CHITTAGONG a1 COMILLA fa]] BARLURA 058 Upz
CHITTAGONG o1 CObILLA il COMILLA 5 (Adarshai 058 Upz
CHITTAGOMNG i COIMILLA {6 HOMMA 060 Ups
CHITTAROMNG 1 COmLLAa 06 BRAHMANFARA o0&t Upz
CHITTAGOMNG (i3] COMILLA ol BLIFHCHANG 62 Upz
CHITTAGONS i3] CORMILLA 06 LAKEHAM MM GBa Pty
CHITTAGONG a9 COMILLA 06 BUARGALKOT 04 Upz
CHITTAGONG a1 COMILLA a6 LAKSAM ORS Upz
CHITTAGONG | COMILLA ae COMILLA SADAR SOUTH 561 Upz
CRITTAGONG a1 COMILLA 05 MAEGHMA B2 =
CHITTAGONG 01 candil LA os BADMOFORGANS 563 Uz
CHITTAGONG i1 COMILLA (3 TITAE 564 Lps
CHITTAGONG o COMILLA 08 LALMAI &g e
CHITTAGONG o CONS BAZAR 02 COXS BAZAR S 01a Upz
CHITTAQONG o COXE BAZAR oz LI HI 017 Up
CHITTAGONG a1 COX'S HAZAR a2 EAML 018 Lip
GHITTAGONG a1 COXE BAZAR 02 COXS BAZAR MUN 01 Mun
CHITTAGONG 01 COOCS BAZAR oz CHAKARED 020 Upx
CHITTAGONG 01 CONCS BAZAR 0z HLTUBDLS oz Lpe
CHITTAGONG i1 CORE BAZAR 0z MAHESHEHALI N2z Lip#
CHITTAGONG 01 CLHCS BAZAR a2 TERMAF 023 Upz
CHITTAGENG | CCICE BAZAR az PEKUA 567 Upz
CHITTAGONG 01 FEMN! 14 SONAGAZ| 131 Lipr
CHITTAGONG a1 FENI 14 DAGANBHLIY AN 132 Upz
CHITTAGONG o1 FEN! 14 CHHAGALNAITA 133 Liper
CHITTAGONG 1 FEMI 14 PARSHLIRAM 134 |z
CHITTAGOMNG 1 FENI 14 FEMNI MLUMN 136 flan
CHITTAGONG a1 FENI 14 FEMI SADAR 136 Upz
CHITTAGONG o1 FENMI 14 FULGAZF| 570 Upz
CHITTAGOMNG i WHAGRACHAR a3 HHAGRACHHART SALIAR 074 Upe
CHITTAGOMNGE (1] KHACRACHARI 03 EUGHINALA filid Upz
CHITTAGONG i WHAGRACHARI 03 FAAHALCHAR) a2s g
CHITTAGONG i1 K AGRACHARI 03 PANCHARI o2r Upz
CHITTABONG a1 HHAGRAZHAR 03 MATIRANGA 028 Up=
CHITTAGONG o WHAGRACHARI a3 RAMGEARH g Up=
CHITTASONS a9 HHAGRACHAR) {3 LAKESHMICHHAR] 030 Upz
CHITTAGONG a1 HHAERACHMARI [uk} MANIKCHART 03y Up=
CHITTAGONG 01 KHAGRACHARI 0z HHAGRACHARI ML o2z W
CHITTAGONG i1 LAKEHMIPUR 15 LAWSHMIPUR 5 137 Upx
CHITTAGONG o LAKSHMIBUR 15 FAIPUR-LAK 138 L
CHITTAGONG i LAKSHMIPUR 18 RAMGIAN 124 Upz
CHITTAQONG o LAKSHMIPUR 18 BAMEATI 140 Upx
CHITTAGONG a1 LAKSHMIPUR 18 LAKSHMIPUR MLUN 141 Mun
CHITTAGONG a1 LAKSHMIPLIR 15 HOMOLMNAGAR arn gz
CHITTAGONG 01 MNOAKHALL 13 MNOAKHALL S (Kabithal) 123 Lipx
CHITTASONG 01 NOAKHALI 13 SENBAGH 124 Upr
CHITTAGONG 01 MOAKHALI 13 CHATKHIL 125 Upz
CHITTAGONG 01 MOARHALL 13 MOAIKHALI MUN 126 fan
CHITTAGENG 01 MICAKHALL 13 BEGUMGARL 127 Upx
CHITTAGONG o1 MCIARHALI 13 COMPANTEANINON 128 Lipr
CHITTAGONG a1 WA HAL 13 HATTY A 125 Upz
— =
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UPAZILAT
UrActye MUNICIPALITY/
DIVISION DISTRICT| MUNICIPALITY! : TYPE OF
DIVISION DISTRICT cimy
CODE CODE CITY CORPORATION AREA
CORPORATION CODE

CHITTAGONG o HNOAKHALL 13 HEGUMGAMN] MUN 130 hun
CHITTAGONG 01 HOAKHALI 13 AHLIBARMACHAR 568 Lipz
CHITTAGONG 09 HOAKHALL 13 SOHAIMURI 568 g
CHITTAGONG 03 HOAIHAL 13 HABIRHAT 580 Upe
CHITTAGONG 01 FANGAMATI o BAGAICHHAR 033 Lipe
CHTTAGONG 0 FANGAMATI 04 BARKAL 034 Upz
CHITTAGONG o1 RANGAMAT] Qi HAWHHAL 43s Lipe
CHITTAGONG 01 ELANGAMATI 4 JURAICHHAR] 036 Up=
CHITTAGONG 01 RAMGAMATI 4 LadGanu 637 Upz
CHITTAGONG 01 RANTGAMATI o4 MNANNERCHAR n3s Upz
CHITTAGONG o EANGAMAT 04 FANGAMATI S [Pfz] Upz
CHITTAGONG a1 RANGAMAT] 4 BELAICHHARI [BE 1] Upz
CHITTAGONG 01 RANGAMATI o4 KAPTAI a1 Upr
CHITTAGONG g RANGAMATI 04 ReETHALL 42 Upz
CHITTAGONG 01 FANGAMATI 04 FLANCAMATT MUIN 043 huin
DHAKA 1} DHAKA 16 DHARRA 142 Upz
DOHAK A a2 DH AR 16 SAVAH 143 Upe
Db AR 0z D AKA 108 KERANIGAN 144 Upz
DHAKA 02 DH AR 16 BA ARG 145 Upr
OH AR Bz DH A 16 DOHAR 146 Lpr
Do oz DA 16 DNCT 147 Go
DA 0z DHARA 16 DE0G 182 cC
EHAKA, 02 DHARA 16 TEJEADN CIRGLE it Upz
DA oz DHARKA 18 SAVAR MUN 557 Muin
DF| AR a2 FARIDPUR 2 FARIDPUR § 156 Lipir
DI ARA az FARIDPLT FE] BHANEA 107 Upz
DHARA {4z FARIDPLR 23 HAGARKANDA [Salta)] 1855 Upx
OHAKA 02 FARIDPLIR 23 SADARPLIR 188 Lipz
DHAKA ol FARIDPLIR 23 FARIDAUR MUK 200 Mun
DHARA 02 EARIDFUR 23 ALEADANGEA 201 Lipz
DHAKA 02 FARIDPUR 23 MADHLIEHAL 202 Upe
DHARA 0z FARIOPLR 23 BHAL AR 203 Lipe
DHARA a2 FARIOPUR 23 CHAR BHADRASAN 2 Upz
DHLKA oz FARIDPUR o] SALTHA g1z Upz
Di{AKA 0z GAZIPUR 21 GAZIPUR 5/ Joydavpis 116 Ups
DA 02 GAZIPUR i SREEPUR 77 Upz
DHAKA a2 CTIFUR bl KALLAWAIR 178 Upz
DHAKA in2 CAZIPUR bl APAS|A 174 Upe
DHAKA a2 BAZIPUR 21 KALIGAMN)-GAZ 150 Upz
DHAKA a2 GAZIPUR b3 GAZTFUR 00 181 cc
DA 0z GOHEALGAM 2 GOFPALGAND 5 237 e
DAk 02 GOFALGANS 27 RASH AN 223 Upez
DHAKA 1 GEOFALEANI 27 KOTALIPARA 224 Upz
DA a2 GOPALGENI 27 KMUKSUDPUR 225 Upe
DA 0z GOFALGANI 21 TUNGIFARA 226 Upz
DHARA 02 GOFALGANI 27 GOPALGAN) MUN, 2ar M
DH AR, oz KISHOREGAN.] 29 PAKLINDIA 243 L
Dhoa: oz KISHOREGAN.) 28 HISHOREGAN] S 244 Lipr
DA 02 KISHOREGAN,) 29 KARIMGAN) 45 Upz
DHANA, 02 KISHOREGAN] 24 KISHORE AN BUN 246 Muin
DA oz KISHOREGANI 28 ASTAGRAM 247 Upz
DIF| AR az KISHOREGAN 28 MITTHAMAIN 248 Lipr
DI AR oz RISHOREGANS i) BAJTPLR 248 Lipz
= ———
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DIVISION DISTRICT| MUNICIPALITY/! TYPE OF
DIVISION DISTRICT cITY
CODE CODE CITY CORPORATION AREA
CORPORATION CODE
DHAKA [+ KISHOREGAN.) 28 BHAIRAB 250 gz
DHAKA, i HISHOREGAN.) 8 HOSSAIMPLR 2a1 Lipz
CHAKA 0z HISHOREGAK. 28 ITHA 252 Upz
DHAIA, n2 FLEHORE AN 28 KATIALE 253 Lpz
DHARA, N2 KISHOREGAN 29 MIKL] 24 Lz
CH ARA, 132 KISHORECAN, 23 TARAL 255 Upz
CHAKA ¥ KIGHOREGAN.] 28 KULIARCHAR 258 L
BHAKA, iz HIEHOREGAN 29 Bl4AIRAE MUN 257 fieti
EHAKA, 02 KISHOREGAN 29 BAJITPUR MLIN 255 ]
DHARA 02 MADARIPUR 25 MADARIPUR 5 210 Upe
CiHAKA 17 MADARIPUR 25 HALKIR 211 Upe
DHAKA, 02 MADARIPLIR 25 FAJOIR Al Upz
DA 1] MATARIPUR 25 SHIBCHAR 213 Upz
A, 02 MADARIEUR 25 PADARIPUR KA 214 M
CHALAKR, 2 MADARIPUIR 25 SHIBCHAR MUN 558 Mun
CIH AR %] AR IKEAN.] 7 BANIKEAN. 5 148 Ups
DHAKL 02 AN K E AN 7 GHIDR 144 Upz
DFAKA, 02 RANIKGAN] 1 SATURIA 1ED ipz
DHMAKA, 02 AANIEGAN.] 19 SINGAIR 151 Lipz
EHARA, 02 TAANIKGAN. 17 SHVALAYA 152 Lip=
O AKA 02 PAAN AN, 7 HARIRAMPLR 163 Upz
D A KA, 52 PAARNIKG AR 17 DALLATPUR 154 Upi
DHAKA 02 AANIKGARN. 17 FAAMIKGAN.) MUN, 165 ol
O A, %] MUNSHIGAN) 20 SERAIDIKHAN 1E3 Upe
DHARA, a2 BALINSHIGAN 20 TONGEAR 110 Upz
DHARA, 2 PLINSHEEANS 20 SHEENAGAR 171 Lipz
DHAKA 0z MLNSHIGANS 20 MUNSHIGANS S 172 Iz
O ARA, (¥ MLUNSHIGANS 20 LOHAJANG LI I
DHAKA, i MUNSHIGANS 20 PAUNSHHEAMNS MLIN. 4 fifian
CHAKS a2 MLNESHIGANS 20 CAZAHIA 175 Upz
DH A, n2 MARAYANGAN \E] HAHATANGEANS 5 163 Lpz
DHARA, N2 MARAYANGANS 1 ARSIHAZAR 164 [
CiH ARA, a2 hARAYANIANY 159 SCHARGADN 165 Upz
CHAKA [ MARAYANGAN 18 BANDAR 168 Up=
CHHL AR, ne HARAYANGANS 18 RUPGANS 167 e
EHAKA, U MARAYANGANS 12 NARAYANGAND CC 168 Ce
DHAKA 62 MARSINEDI 1 MTINEIH A RO 156 Upz
CIHAKA, n2 B ARSINGEDI 18 SHIBPUR 157 Upz
DHAKA, o2 BARSINGTI 12 MNARZINGDI S 168 Upz
CHAKA 02 NARSINGDI 18 BELARO 154 Upz
OHAKA, [ MARSINGD 18 PALASH 160 Upz
CHHLAKA, 2 NARSINGDI 18 RAIPUR-NAR 161 Lipz
CIH AR 12 MARSINGDI 1] MARSHIMNGDH MU 162 holuan
DHAKA 02 FaJEAR] 24 FIE SADAR 205 Upz
DHAKA 02 RAJBARI 24 EBALIAKANDA 206 Lipz
DHMAKA, 02 RAJBAR 21 GOALLUNDO 207 Lipz
DH AR, 02 FAIBAR 24 PANGEA 208 Uz
OHAKA, 0z HAJEAH) 24 RAJBAR] MUN, 208 M
D AKA, 32 RAJEAR) 24 FOALLIKHALI 583 Upz
CHHA R, 02 SARIATPUR 25 EHEDARGAR. 215 Upz
CH A, %] SARIATPUR 26 CAMODYA 216 bz
DHAKA, a2 SARIATPUR 26 GOSAIRHAT 217 Upz
DHARA, 2 SARIATFUR 26 AR, 218 Lipz
e — 1
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DIVISION DISTRICT| MUNICIPALITY! : TYPE OF
DIVISION DISTRICT CITY
CODE CODE CITY CORPORATION AREA
CORPORATION CODE
CiH A8, 02 SARIATRLIR 26 SR BADAR ! Palong M5 Lipe
DH AR Oz FARIATPLIR 28 CANJIIRA 220 Upz
DIHARA nz SARIATPLR 25 EARISTPLR MUY =1 Mun
D AHA nz SARIATPUR 26 SHAXHIPUR E13 Uz
DH A 02 THNGAIL 2 FALIHATI 183 Lipe
D Al 0z TAMGAIL ] GHATAIL 164 Upz
DHAKA 0z TAMNGEAIL 22 EHLIAPUR 185 Upz
DHAKA oz TAMGAIL 22 RELDUAR 186 Upe
DHARA 0z TAMNGAIL 22 TAMNAIL SALIN 1ar Mumn
BHARA 02 TAMGEAIL 22 TAN _SADAR 10E Upr
DHARL n2 TAMGAIL 22 BASAIL 182 Upe
DH AHA 0z TAMEAIL 22 ML LUPLIR 140 Upz
DHAIA 0z TAMGAIL 22 MIRZAPUR 141 Lipr
Dbk, oz TANGAIL P MNAGARPUR 102 Upe
OHAR M 02 TANGEAIL 22 GOPALPUR 193 Lipe
SERT e fi] TANEAIL 23 SHAKHIPLR {ad Liprr
DM AKA o2 TMEAIL 22 GUPALPUR MUN 1495 Mun
DI AR 0z TAMGAIL L MADHUPURE IUN. 3tz Mun
DIHARM 0z TAMNGAIL 22 DHANBARI 572 Upz
FHEILN A o3 BAGERHAT a4 BAGERHAT 5 25 Unx
HHULNA 03 BAGERHAT aa CHITALKAR) 208 Upz
RN, L] BAGERHAT e FAKIRHAT 28T Upz
JEHLIL A 03 BAGERHAT 3 HACHUA-BAGERHA 288 Upe
PHULNA 03 BAGERHAT T MELLAFAT zag Lipz
FHLUL N 03 BAGERHAT M MORRELEANT 300 Upz
KHLILMNA o3 BAGERHAT b FAMPAL 01 Lpz
KHLIL A o3 BAGERHAT it MOMGELA iz Lipz
FHULMNA 03 BAGERHAT 34 SHARANRHOLS 33 pz
KHULMNA 03 BAGERHAT H4 BAGERHAT MLIA 304 iy
MHLILKA 03 BAGERHAT ) MONGLA MU 05 Kun
HHULNA 0 CHUADANGA a1 ALAMDAMGEA 151 U
KHUEL KA 03 CHLUADAMNGA 41 EHU SADAR 352 Lipr
HLILNA 03 CHUATIAMNGA A1 DAMUFHLIDA 153 Upz
KHULNA 03 CHUADANGA a1 JBANNAGAR 354 Upz
KHULNA 03 CHUBMDANGA 44 CHUADANGA MUN 355 Mun
KHULNA 03 CHUADANEA 41 ALAMDAMNGA MUN 156 Mun
WHULMA n3 CHUADANGA a4 CARSAMA MUN 562 WMum
KHULNA 4 CHUADANGA 4 JIBANNASAR MUN ik Mun
BHULNA 03 JESSORE k] JES SADAR 414 Upe
FHUL A, 02 JESSORE 38 JHIKARGACHA 315 Lpr
KHUL R, 03 JEESORE 39 ABHOYNAGAR 116 Upe
KHLIL MR 03 JESSORE 38 BAGHERFPARA 7 Lipe
WHUL KA 03 JESSORE 38 CHOUGAT HA 118 L
KHUL A o3 JESSORE 18 SAREHA L L] Upe
KHILWA, 03 JESSORE 8 MANIRAMPUR 320 Upz
MHLULNA 03 JESSORE 16 KESHABPLUR 321 Lipz
KHLILINA [E] JESSORE 38 JESSORE MUN 322 MLin
KHULNA, 03 JHENAIDAH ag JHE_S&0DAR i Upz
I A 03 JHEMNAIDIAH 28 A RN AL L Upz
LI na SHEMAMAH K] KALIGANT JHEM 335 Upz
HULNA 03 JHENAIDAH L] KOTCHANDPUR 336 Lz
FHULNA 03 JHENATTLAM X5 MOHESHPUR aar Upz
KHLILMNA o3 JHENAIDAH 35 ShILAKLIPA 38 Upz
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IALLMA (i} JHERATIAH ) JHERMATIAH WLIN a8 ]
HHULNA, 03 JHENALDAH 35 HOTEHANDPLUR MUK, 40 Musn
B AL 03 JHERAIAH dg MOHESHPUR MLUN, 441 hlisn
HALLMA na JHERAIAM g FALICAN S MUN 582 hLert
IEHLULMA, 03 JHEMAIDAH a9 SHILAKUPE MUN 5h4 hin
WHULMA 03 HHLILNA, 33 PAIKGACHA 285 Upz
B HULMA 03 FHULNR 33 HOIRA 248 Upz
FEHULMNA 0% HHULNA I3 CACOPE 287 i
KHULNA 03 HHLILMS E] BATIAGHATA 288 Lipx
KA ULMA 03 HHLIEMA x] DUMUIRIA 268 Lpz
K AL MA 03 KFHLILNA a3 PHULTALA 280 Upz
1 LA 03 FOHLIL A, 33 DIGHALLA 28 Lipx
UL MA, 03 HHULNS a3 RUPSHA ol Lip
FALILMNA 03 HHLUL M r] TERCQKHADA, 20 Lipx
LA 1<) HHLLNA 3 HHLILNA GO 04 G
F-ULNA, 03 FLISHTIA A0 KIISHTA, ML, 2 Mun
KAULMNA 03 HLUSHTIA 40 BHERAMARA 3 Lipz
KAULNA (13 HLISHTIA A0 DALULATPUR-KLIEH i pz
KAULNA 03 HIISHTLY 40 HKHOKSA 345 Upz,
K HLLMA 03 RIS T Al FLI AT AL s4n Lipe
KAULMA, 05 RIISHTIA A KIS SALDAR I Lpa
LA 03 KILISHTEA Ag MIRFUR 45 Lipr,
HHIULNA 03 KIISHTLA A BEHERAMARA MUN 45 Pien
HHULMA 63 MLISHTIA di FUMARFHALL MLIN, 350 Pien
BAULMA V5] MAGLIRA a8 MAS SADAR 378 Lip=
HHULMA 3 MACLURA af MIOHAMMADRUR 1] U=
K ALLMNA 03 MAGLIRA e SALIKHA 350 Lpx
K HLLMA 03 BAAELIRA 38 SREEHUR-MAG E2h Lipz
KHULNA Ve hAAGLIRA g MAGLIRA MUN, 32 Misn
B AL 3 MAEMERPUR 4z MEHR SADAR 57 IIpe
FALILMA na BEHERPLR 42 GANGNI 358 Lipe
JEHLULMA, 03 MEHERFILR 42 MEHERPUR MUN elits) hin
WHULMA 03 MEFIERPUR az MILEMAGRAR E51 Up=
HHULMA 03 MARAIL ar NE|_ SADAR 323 IIpx
KEHULMA 03 MARAIL ar FOL IS, 324 LFpizx
HKHULNA 03 MARAIL a7 LOHAGARS_FARA 75 Lpx
HHLULMA IE] MAFAIL ar MAFATL MLIN, L] Min
I AL M, 3 MARAIL a7 FAL LA BAUMN T fdun
UL N 03 MARAIL a7 MARAGAT) 615 LipE
UL A, 03 SATHHIRA 35 SATEHIRA MUK, 306 Mun
FAULMNA 03 SATRHIRA 35 ASSASUNI iy Lipx
i HULMA 03 SATKHIRA 5 OEHHATTA ans Upz
R NA, 03 SATKHIRS a5 HALAROA ang Upz
KAULMNA 03 SATRHIRA 35 HALIGAN] SAT 310 Lipz
KAULNA 3 SATRHIRA a9 SAT SADAR 1 Lipz
HHULMA, 03 SATHHIRA 25 SHAYANMMNAGAR 312 Uipz
FosULMA 03 SATIHIEL a5 ALY 13 e
MYMENSINGH 1] JAMALPLIR a1 JAMALPLIR 5 FAl ) Lip
MY MENSINGH il JAMALPUR a1 MELANDAHA 72 Lipz
BAYMENBINGH 08 JAMALEUR k] DEWANGANJ 73 Up
MYMENEINGH r] JAMALPUR nhl JAMALPUR MUN. 274 ien
MYMENGINGH 8 JARALPUR =1 FSLAMPLIR AL Lz
MEYMERBINGH na JAMALFUR 3 SARSHARAR 76 U=
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WYMENSHINGH 0n JATMALPLIR kL BARSHGANS T Lipz
WY MENSIRNGH 13 JAMALPLUR i MADARGANK] Zr pe
WY MERNSTNGH o JAMALPLIR kL SARISHABARI MUN 564 Wian
BIVIJER SINGH e MYMEMNSINGH Fi:] MYMENSINGH 3 225 Lipz
BIVMENSINGH 0 MYMENSINGIH 28 TRISHAL 229 Lipz
MYMENSINGH 11 MYMENSINGH 28 MUK TAGACHA 280 LUpe
HIYMENSINGH % MYMENSINGH 28 EAFFARGADN 231 fpz
FYMENSINGH o MYMENSINGH 28 GAURPUR 23z Lips
RYMEMNSINGH 08 MYMENSINGH 28 MANDIAIL 233 Lip=z
MYMEMSINGH Ga MYMEMNSINGH 28 MYMEMSEINGH L4 234 oL
MYMENSINGH 1% MYMENSINGH 28 HALUAGHAT 235 Lipz
MYMENSINGH i) BAYMENSINGH 7B ISV ARCAN. 235 Ups
MYMENSINGH [ MYMENSINGH 28 PHULPUR 237 Lips
MYMENSINGH 15 MYMENEINGH 28 BFHALLIKA #38 Upz
MYMENSINGH oa MYMENSINGH 28 PHULBARI 234 Lipe
B MENSINGH 04 MYMENSINGH 28 MUK TAGHACHA MUN 241 fitisii
BIYMENSINGH 13 MYRENSINGH 28 GOURIPUR MLIN 241 flian
MYMENSINGH 132 PYRENSIMEH 28 OHDBALRS 242 Lipi
MYMEMNSINGH [i1.} MYMENSINGH 2B TARA KHANDA 14 Upz
MYMEMNSINGH 08 MNETROROMNA an MET SADAR 258 lipz
MYMEMSINGH 08 NETROFOMA ao PLURBADHAL S 260 Lipz
MY MENSINGH 08 NETROKONA, ] ATPAHN ey Upe
MYMEMNSINGH 1]} METROKOMNA an BARHATTA 282 |Jpz
MY MEMSINGH 08 WETROROMA a0 DURGAFUR NET %63 Lipz
MY MEMSINGH iz NETROHOMNA e[ FALIAIURI 264 Upr
MY MEMSINGH 08 MNETROIFOMA 3 FALMAKANDA 265 Upz
MY MENSHNGH i3] NETHOIK i E REMDLIA 260 Lipz
MYMENSINGH 1 NETROROHA 3o MADAN 26T Ifpz
WY MENSIRNGH 1% NETROKONA 3n MOHANGAN] 264 iipe
MYMENSINGH og MWE TRORONA El NETROKCNA MUN, #h8 Miin
KIYIERMSINGH e NETROKONS 3o MCIHCINEEARNE MUK T Iin
KIVMENSINGH 0 SHERPUR 32 SER_SADAR 273 Lipz
MYMENSINGH [133] SHERPUR 22 MALITABAR 280 Lpe
BIYMER SINGH 0 SHERPLR 32 SHERPUR MLIN 281 ilien
FYMENSINGH 05 ZHERPLUR 32 JHEMAIGATI 2@z Lipz
RYMEMSINGH an SHERPLR 32 MAKHLA 283 Upz
MYMEMSINGH it} SHERPUR 32 SREEBCRDI 284 Lipz
MIYMENBINGH na SHERPLIR 3z MALITABAR MUN 575 Muin
HAJSHEHI 4 HOGEA 5 BOG SaDaR 451 Upe
RAJSHAH 1} BOGHA 1] (GARTALI 452 g
RAJSHAH il BOGEA 5E KAHALCO Ag3 Upz
RAISHAHI 27 BOGHS 55 SHERPUR Agd Upe
FALSHA NI 15 BOGRA 13 SARIAKANDI 455 Lipz
RAJSHARL 05 BOGRA 55 ATHARADINEHI 4£5 Ligz
HAJSHAHI 05 BOGEA 3 BOG SHIBGAN] AET Ligre
AAJSHAHI 08 BCRGRA 55 DUBCHACHIA 4H% lipz
AAJEHARI 05 BORGRA b5 SONATALN 4E8 Lipz
RAISHAH 05 BOGRA 5B BOGERA MUN AT0 Ifien
RAJSHAHI (5 BOGHEA 56 DHUNAT AT Upe
RAAJSHAH 06 BOGRA il MANENGRAN 472 Upz
RAJSHARI 0 BLOGHA 585 SHERPUR MUN. (BOG) 473 Wiun
RAdSHAH 0 BOGRA 55 SHAHIAHANPUR 567 Upr
RAISHAHI 15 BIOHERA 56 SHANTAHAR MLIN E01 fliin
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RAISHAH] G BOGRA CLIBCHACHUA MUN, Bo2 iun
FAISHAR 05 JOYPURHAT G JOY_SaDAR AT Ui
RAJEHAHI 05 JOYPLRHAT 5% [KHETLAL 475 Lpe
RAJSHAHI 05 JOYPLURHAT 1 FAMCHASE ATR Uz
RAJSHAR] 05 IOYPURHAT BB [waLa 4T Upe
RAJEHARI 05 JOYBEURHAT 58 AKKELPUR 48 L
RIS HAH] 05 JOYPLIRHAT 58 JOY PLIRHAT ML, 478 Mury
RAJSHAH] 05 JOYPURHAT 56 FANCHABEI MLN, 503 Wiy
RAJSHARI 05 JOYPURMHAT i3] AKKELPUR MUN G Iun
RAJSHAHI 05 NATORE 51 EAGHTIFARA 4 Upz
AAJSHAH] 06 NATORE &1 EARAIGRAM 422 Upz
RAISHAHI 05 NATORE 51 GURLDASPUR 423 Upe
RAISHAH] 08 NATORE 1 LALFUR 424 Ups
RAJSHAH! 0E MNATORE 51 NAT SADAR 425 Upx
RAJSHAHI 06 KATORE 51 SINGRA AFH Upe
RAJSHAHI 05 NATORE 51 MATORE MUN, 477 hun
RAISHAHI 05 MATORE 51 BANPARA MUN 545 hun
RAJEHAHI {E HATORE ] AL DANGA B17 Upz
RAJSHAMI 05 HOAGEAN B2 MAD SADAR 428 Upr,
RAJSHAHI 05 HOAGCAN 52 RANIMAGAT 439 L
RAJISHAHI 05 MOACEAN 52 ATRA &30 gz
RAJSHAHI 41 SEA LN 52 MAMOA 431 Upz
RAJSHAHI 05 HEAECA N B2 MEAGOAN MLUN 432 Mury
FAJSHAHI 05 NEIAZIIAN T BADALGACHI 433 Upz
RAJISHAHI 05 KOAGDAN 52 |DHANMOIRHAT 43& Ups
B8k AN 0f NOAGOAN v MAHADEVPUR 435 Upx
FALIEHAM] [+ NERAECAN By MIAMATPUR 428 Upz
FRAISHAH] UG HOAGCAN 52 PATRITOILA 437 Uz
HAISHA 05 NOAGLAN 52 POHSHA 438 g
RAJEHAHI 05 NCIAGEIAN 52 SHAPAHAR 439 Lp
RAJSHAHI 05 ROAGIDAN 5] CIRAMOIRHAT MU, 528 Miiry
RAJSHAR] 05 NOWRBGAN. 50 MY _EBADAR a5 Upe
RAJEHAHI 05 MW ABGAN. ] BHOLAMAT 418 L
RAISHAHI 06 MY AECAN. 50 COMASTAPLR 417 Upx
RAJSHAH] 05 WOV SBGAN.) 50 MACHOLE 418 Upir
RAJSHAH] 05 WOV ARGAN.) Bl NAE EHIBGAN] 418 Lip
RAJSHAHI 0B NOWARGAN 50 MOWARIGEAN] MR 42 I
AAISHAH 06 NOWABEAN] &0 SHIBGAN) MUN Rt W
RAISHAHI 06 PABNA 53 EWARD 4ia Upe
RISt 05 PARNA b3 SOMTHIA 4d Upe
RAJSHAH! 0E PAENA 53 ATGHORIA adg Upx
AAISHAHI il PAENA & BERA 43 Upe
FASHAHI 05 PAENA B3 CHATMOHAR 4da Upe
RAJSHAHI 05 PARNA 53 SUJANAGAR 445 Upz
RAJSHAHI 0B PAENA ] FARIOPUR 445 Upz
RAJSHAMI 05 PaBRL 53 PG MUN 447 Mur
FAJSHAHI 05 PARNA 53 FAB SADAR 448 Ups
RAJEHAHI 05 PERMA 53 |BHAMNG OORA 449 Upz
RAJSHAHI Q5 PARNA 53 JSWARD) MUN 450 Sur
RAaJSHARI 0E PARRA 4 BERA MUN. BAT bun
RAJSHAHI 05 PAENR 53 BLJANAGZAR MUN 54 Muny
AAJSHAHI 05 RAJSHAH 43 PR, 405 Upr
LA S AM) 05 AL A 44 BUTHIA 408 Upe
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FAAISHAHI 35 RAJSHARHI L] CHARGHAT AGT Upz
RAJSHAHI [E5] RAJSHAHI 43 BAGMARA A0E Upz
FLA S HI i) RAJSHAHI 48 GODAGARI 409 Lipx
HAJEHAHL 05 RAJEHAHL 49 DLURGAPLIR Al d10 Upz
FAJSHAHI 5 RAJSHAHI 459 MOHANPUR 411 Upe
RAJEHAHI o] RAJSHAMI 49 TANORE 412 gz
RAJEHAH ¥ RAJSHAHI A48 BAGHA 413 Lipz
RAJSHAHI 05 RAJISHAHI 49 RAJSHAHI CC 414 CC
RAJSHAHI 5 RAJSHAHI 45 GODAGARI MUN SED Mluin
AAJSHAHI 045 RAJSHAH 48 MANEHATA MURN 581 Mun
RALEHAHI 1] RAJSHAHI A48 TAHIRFUR MUN 52 tfun
RAJSHAHI 5 FAJEHAHI 48 DURGAFPUR MUN, 563 Iluin
RAJSHAHI 05 SHRASGANS &4 SHRAJGANS MUN, 451 hun
FAJSHAH! 05 SIRAJGAN a4 HAMARMARLH 452 Lipz
RAJSHAHI G5 SIRAJGAN ad RAIGAN AG3 gz
A SHAHI ] SILAJGAN 54 SHAHZADPUR 454 Lipz
RAJSHAHI 5 SIRAJGAN 54 LILLAPARA 455 Lpz
RAJSHAHI 04 SIRAIGAN. Rl SRJd _SADAR 456 Lipz
HASHAHI 05 SIRAJGAN 54 BELKUCH] 457 pz
FASHAHI ] SHRAJGAN g4 CIHDWEH AL AGE e
AAJSHAHI x5 SIRAIGAMS 54 HAZIPLUR 458 Lps
RAJSHAHI G5 SIRAIGANS B4 TARASH 489 Upz
AAJSHAHI 5 SIHAIGAMS 4 LILLAPARL LN 599 husiy
FALSHAHI Gh SIRAJGAN. 54 HAZIPLIE LN 604 fuary
RANGPLIR ov DIMNAIPUR B2 SIRAMPLUR MUK, 585 M
HANGEPUR or DINAJPLR 62 HAKIMPLUE M Lpz
RANGPUR a7 DIMAIPLR b2 BIRGLE 522 Upz
RANGPLUR o7 DIMAJPLIR G2 CHIRIRBAKDAR 523 Upz
RANGEPLR [Fx) [ o == 62 FARBATIFUR 524 Upz
RANGPUR 1 DINAJPUR 62 BIHGAN. 528 Lipz
FANGPUR &7 DINAJPLIR G DM BADAR 526 Upz
RANGFLIR o7 DiNAJFUR a2 BIRAMPUR 527 Upe
RANGELIR o7 DINAJPLIR 62 FULBARI 528 pz
RANGFUR a7 DINAIPLIR G2 GHORMGHAT S2H Lpz
RANGFUR o7 DiNAJFLR G2 KAHAROLE 530 Upz
RANGFUR or DiMAJPUR 62 KHANSAMA 531 pe
RANGPUR G DINAJPUR 82 LN NAWASIGAN.] SR Upz
RANGPLUR or DNAJIPUR i BOCHAGAN 533 Upz
RANGPFUR 0T DINAJPUR [ EHNAJEHR MUN 534 Miin
RANGELR ar DINAJIFPLR 62 FLILEAR MUN 535 hun
RANCGPLIR T DiNAJPLIR s FARBATIFLIR MUK, 336 lun
RANGEPUR a7 DNAJPLIR B2 SETABCGARNS MUN aBT Ilun
RANGELIR ar GAIBANDHA i FULCHARI ABS Lipz
AANGEUR ar GAIBANLDHA ai GAl SADAR 180 Lpz
RANGPUR [F1 GAIBARDHA 58 CUETNOAGANT A3 Lipz
RANGPLIR ar GAIBANDOHA 5 FALATHEAR a2 pz.
RANGPLIR ar GAIEANIIHA ag SARLULLAPLR A5 g
RANGFLR or GAIRBANMDHA 58 SLIBATHA A Ups
RANGPUR or GAIBANDOHA 58 SUNCARGAND 485 Upz
HANGPUR a7 GAIBANDHA 58 GAIEANLDHA ML 456 husiy
FRANGPUR 7 GAIRANDHA 58 GURINDGAGAR) MUN G5 fuary
RANGPLIR or KLRIGRAR a4} FHULBARI 505 Upz
RANGPUR o7 [KURIGRAM [N ! Uz
= - e
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RANGRUR o7 KURIGRAM ) KUR _SAQAR 507 Lipz
RANGHUR or HURNERAM &0 EHLIRANGAMAR 504 gz
RANGELR o7 K LIREGHRAM 60 CHAR RAJIBPLR 504 Lipr
RANGPLUR o7 KLIRIGERAM A0 CHILMARY 510 Upz
RANGPUR o7 HURIGRAM 60 MAGEESWAR] =11 Lipz
RANGRUR or KURIGRAM 6l FeAJARFAT 512 LUpz
RANGPLUR o7 KLURIGRAM [:11] ROWIMARL 513 Upz
RANGFUR o7 HLURIGHAM &0 KLIEICER ARE MLIM. 34 M
FANGELIR nr LAl MONIFHAT it LAl gapap 515 Lipe
FARNGE IR or LALMONIFHAT a1 ARITMARS £1§ Upz
RANGPUR a7 LALMONIRHAT 61 HATIRANTHA 517 Upz
FLAMGER LR ar LALMOMNIREHAT 1 FALHESAN - LAL 515 Up=
BAMGELIR i LALROMNIRHAT i1 PATGRAM 514 LUipz
FAMGPLIR o7 LALMAOMIRHAT 1 LALMOMIRHAT MUN, £ hun
FAMGPLUR o7 LALMONIEHAT a1 PATERAM MUN a0E PLir
RAMGFUR o FILPHAMARI ) MIL SADWR 4ar Upz
RANGPLR o7 MILFHAMARI 2] DCMAR 488 Lipz
RANEP LR 07 MILPHAMAR] 5& DinILA, L] Upz
HAMNGELR o7 MILPHAMARI 55 JALDHAKA 500 Upz
AAMNGFUR 0T NILFHAMAR] 55 KISHOREGAN,) &1 LpE
RANGFLR 07 NILPHARMAR] 55 SAIDPUR MUN 502 Mum
RANGPUR 07 MILEHAMARI 59 MILFHAMART MUN. 503 Mkin
RANGPUR f7 HILEHAMARI 55 SAIDPLUR S04 Upz
HANGPLUR o7 PANGHAGHARH 64 PAN SADAR 523 Upz
HANGPUIR or PANCHAGHARH G4 ATWARI ELL Upz
RANGHUIR o7 PANCHAGHARH 4 BODA £45 Lipz
RANGFUR or PANGHAGHARH L DEBIGANS £46 Lipz
RANGPLUR o7 PANCHAGHARH 54 TETULIA 47 Upz
RANGHLUR or PANCHAGHARH 64 PANCHAGARH MUN, S4i M
RANGPLR o7 RANGRUR 57 GANGATHARA 480 Lip
RANGPLUR o7 RANGPUR a7 TARACIAN. 481 Upz
RANGPUR o7 RANGPUR 57 RANGPUR CC 482 CL
RANGRUR or RANGRLUR b7 FAMG SADAR 483 Upz
RANGPLR o7 RANGPUR 57 PIRGALHA 44 Lpz
RANGFLUR i SANGPUR 57 W ALIRLA, 485 Lip=
FANGELIR or FANGRLUR 57 MITHAPUK LR 480 Upe
RANGPLUR or RANGPLUR 57 BADARGANI 487 Upz
RAMGPUR o7 RANGPLUR &7 FIRGAN] -RANS 483 Upz
FLANGH IR or THAKLIRGOAN k) PIREAN - THAK 537 Lipz
BANGE IR or THAKURGOAN (3] THA_ SADAR 558 Lipz
FAMGPLIR o7 THAKLIRGMN #a EALLADAMGH 5a4 Upe
FANGPLUR o7 THAKLIRGOAN 53 THAXURGADN MUN. 540 mLin
RAMGFUR o THAMLIRGOAN 61 HARIFLUR 541 Upz
RAMGPLUR or THARLIRGOAN 63 RAMISHARNICAIL 542 Lipz
RANGPLUR 07 THAKLIRGOAN 53 PIRGEAN MUN &07 Tlsn
STYLHET 3] HABEIGAN] 12 HABIGAN] & 114 Lips
STYLHET ] HABIGAN] 12 HABIGANI 115 Lpz
SYLHET 1] HABIGAMS 12 AZMIRIGAN,] 116 Lpz
SYLHET ] HABIGANS 3 BANIACHONG 1T Lipz
SYLHET 06 HABIGANS 12 LAkHM 118 Lpz
SYLHET 1] HABIGANS 1d BAHLUBAL 118 Lipz
SYLHET ] HABIEANS 1 CHUMARUGHAT 140 Upz
SYLHET 06 HABIGANS 12 MADHABPUR 121 Lipz
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SYLHET 08 HARIGAN] 12 MADHARPUR MLIN 588 Mum
SYLHET 114} HABIGAR.) 12 HABIELARL] BILIM 122 i
SYLHET oL HABRIZAR,) 12 SAYESTAZAN 811 'lJ'p..!
SYLHET 08 MEULL BAZAR 11 MAULVIEAZAR 8 106 Ugz
SYLHET 06 MOULVI BAZAR 11 BARLEKHA 1a7 Upz
SYLHET 0a MOULYI BaZan 11 KULALIRA 108 Upse
SYLHET 11 MOLULYI BAZAR 11 RAINAGAR 108 Upr
SYLHET il MELULYI BAZAR 11 FARAL GAMN. 116 Upz
SYLHET a8 MOLLYI BAZER 11 SREEMANGAL 111 Upz
SYLRET i} MOULYE BAZAR 11 MOULVIBAZAR MU 112 M
SYLHET 08 MOULYY BAZAR 11 HREEMANGAL MLUN 118 Mun
EYLHET [ MOLULYI BAZAR 11 SRR 57T Upzx
SYLHET 08 MOV BAZAR 11 BARLERKHA MUN HE ML
SYLHET : SUINANMGAN. 1 SUNARMGAN S (5 Uiz
SYLHET 08 SUNAMGAN.] 10 BISWAMVARPUR A Lipiz
SYLHET n& SUNAMGAN.| 11 CHEATAR oaT Upiz
BYLHET 1] BUNAMGAN.] 1" DERA D48 Upz
BYLHET N SUNAMGAN.] 10 DHARMAPASHA (13T Upz
FYLHET & SUNAMEARN] 10 COWARARAZAR 100 Upz
SYLHET & SUNMAMGAN.] 10 SAGEANMATHPLUR 101 Upz
SYLHET & SUNAMGAN, 1 JAMALGAN. 107 Upz
SYLHET i SLNMAMEAN] 10 SULLAH 103 Upz
SYLHET 1]} SLINAMEANS 10 TAMIEPLUE 174 Upz
SYLHET i SUNAMGANJ 10 SUNAMGANS MLUIN 106 Mur
SYLHET i SUNAMEAN] 10 Sunamgsan 578 Ugz
SYLHET 08 SYLHET [ BALAGAMI (83 Upz
SYLHET 08 SYLHET ] BISWANATH (4 Upz
SYLHET 8 SYLHET oo SYLHET 5 085 gz
BEYLHET g SYLHET 4]:] BEAMIBATAR B Upz
IYLHET e EYLHET £ COMPAM|GANI-SYL [y 'lJ'p..!
SYLHET 08 SYLHET i FENCHIGANS aha Ugz
SYLHET a8 SYLHET fi GEOLABGEAN] A Upz
SYLHET [T} SYLHET ne EOWAINGHAT 0 Unz
SYLHET 11 SYLMET no JAINTIAPLIR a1 Upr
SYLHET & SYLHET g EAMIEAN.] [ Upz
SYLHET [ SYLHET 0 KANAIGHAT [k} Upe
SYLHET (i) SYLHET 08 YL HET ¢ a4 i
SYLHET 06 SYLHET ofl DASHHIN SLRMA 579 Upz
BYLHET n& SYEHET 0 DSMAN] NAGAR Bi0 Upz
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